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ABSTRACT 

Recent investigations ol MuchacranthcrLi sT incorporating molecular, morphological, cytological, 
and chemical evidence have supported relationships that do not conlorm to any recent circumscrip¬ 
tion ol the genus. To bring the classification ol Miichaeranthcra more in line with current under¬ 
standing ol its evolutionary history, revisions to its taxonomy arc proposed. Machcicrtinl hcra is cir¬ 
cumscribed to include two species, and other s[')ecics that have been included in Mlu luicrcinthcra are 
apportioned into three additional genera. Diclcria isrevi\xxl to accommodate three ol these species. 
A’unt/iisnm is expanded to accomodate Ih mcM'e species, and the new genus AriJu is proposed lor 
those remaining. New combinations lor the species in Dicteriu, Xcinthisnia, and A riJii are provided. 

RHSUMEN 

Investigaciones recientes en Machacru nt hern s.l. que incluyen datos moleculares, morfologicos, 
citologicos, y quimicos dan como resultado unas relaciones que no concuerclan con ninguna 
circunscripcion reciente del genero. Para poner la clasilicacion dc Machaerauthcra mas en linea con 
el conc^cimiento actual de su historia exadutixa, se proponen revisiones de su taxonomia. 
Machcicrcinl hcra se circunscribc para incluir dos especies, y otras cspeciesque se habian incluido en 
Machacranthcra se redistribuyen en tres generos adicionales. Diclcria se rescata para acomodar tres 
de estas especies, Xanthisma se expande para incluir 16 especies mas, y se propone el nuevo genero 
Arida para las restantes. Sc realizan las nuex^is combinaciones para las esjX‘cies de Diclcria. 

Xan this nun y Arida. 

The genus Machae rant hcra Necs (Astcraceae: Astereae) was established to ac¬ 
commodate the single species M. tanacctijolia Nees. Since its inception, many 
different circumscriptions of Machacranthcra have been proposed, and the 
genus has included various parts ol several other genera, with little agreement 
on its composition or its relationships with other taxa (see Morgan and Simp¬ 
son 1992 for a more detailed taxonomic history). 

The most recent published treatment ol Machacranthcra was by Hartman 
(1990), who included 36 species in the genus, excluding several taxa that are 
now placed in the genera Hazaiilia Greene (Hartman 1990), Rayjacksonia R.L. 
Hartman & M.A. Lane (Lane & Hartman 1996), Toncstus A. Nelson (Nesom 1991), 
and Xjylorhica Nutt. (Hartman 1990). The circumscription of Machacranthcra 
adopted by Hartman (1990) included species with both cyanic (white, blue, pink, 
purple) and yellow rays, and apportioned them into two subgenera and ei ght 
sections. We will refer to this circumscription as Machacranthcra s.l. 
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1 n vestigat ions ol MachucrciiU hcru s. 1. usi ng molecu 1 ar evidenee have he 1 ped 
roelarily its systematies. Restrietion site data Irom ehloroplast DNA (epDNA) 
indieated that Macluicrcinl herd seetion Psi/cie/i.s (.A. Gray) Turner & 1 lorne was 
not a elosc relative of Mac hue rant he ra s.l. (Morgan «Sr Simpson ld92; Morgan 
19e)3). This seetion was removed Irom Machacranlhcra s.l. by Morgan (1993), 
leaving 30speeies in the genus. More recent investigations ol Machacranl hcra 
(sensu Morgan 1993) employed DNA sequence data from nuclear ribosomal 
DNA internal and e.xternal transcribed spacers (nrDNA) (Morgan 1997; Mor¬ 
gan 200 3). Comparison of this evidence with cpDNA data indicated that the 
evolution ol Machacranthcra and its relatix'es has been comple.x, in\'olving as 
many as seven occurrences ol reticulate evolution. The molecular evidence also 
indieated that other genera (e.g., Onno/vsi.s' Nutt., Pvrroconia Hook., and 
Xanl hisina DC.) are closely related to various parts of Machacranthcra 

The relationships supported by a combination ol molecular, morphologi¬ 
cal, cytological, and chemical evidence do not support any recent circumscrip¬ 
tion ol Miichacranthcra. Therefore, a new classilieation is needed to bring the 
taxonomy ol the genus more in line with current understanding of its relation¬ 
ships. A ease eould be made lor including Oonopsis and Pyrrocoma in an ex¬ 
panded Macluicra nlhcra, and epDN A evidence provides some support lor such 
a treatment (Fig. 1). I lowever, nrDNA data do not support this cireumseription 
(Fig. 1). Furthermore, we contend that enlarging Machacranl hcra through ac- 
creticTU would obscure the phylogenetie patterns within theeomple.x.and would 
result in a large, heterogenous, and unwieldy genus that would be dillicult to 
characterize satislaetorily. VVe therefore propose that Machacianlhcra (sensu 
Morgan 1993) be divided into lour genera, as described below. 



KID TO Tl-IE GENERA TREATiiG HER I 


Ray tioK.'t corollas yellow (heads radiate) 
Ray florr'l corollas 
or hoads cradHie. 


Xanthisma 


lnq),pirik,ied-pLiiT.)le,r)r porplo, 


? 


? 


I eaves deofrly pinnatifid to bi[)innatifid throughoril, at least many of the teeth 
and lobes sh.rtply acrile with bristle tips, bristles 0.2-1 mm long; [riants animal; 
pa|i|)ns rrf Mibulaic Irristles, dorsi-ventrally flattened neai base, bases 


oveilappinri 


Machaeranthera 


Leaves enliie to toothed or lobed, if pinnatifid to bipinnatifid throncihout then 
lobes often rounded, with or withorit an apicultim but not Iriistle tipped;plants 
annual to stroncjly [rerennial; papptis ol filiform lo subulatr' bristles, terete to 
llatlened near base, bases oveiiappinci oi not overlappinct. 

1 Plants stiongly perennial with a trianched caude.x (taprorrted, sonn’limes In 
ennial \\\ Xcinihisiuiuiyinricx cahaluniCA^nual Mexico);rec(’ptacles covered with 
scales 0. T i mm long, ollrm lotmiiu) <in alveolate retie ulum; pai.rpus bristles 

subulate, flattened near base, bases stionqiv rrverlappinq_ 

L Plants tafriooted <innuals oi short lived perennials (foiming verjiMative ro 
si'ttes in Aiida blcpluirophylki, d sperT's ,ilso exceptional, as indir atr'd, in ihr' 
lollowinq c haractt'is); receptae. les usii.illy naked (oi scale's rarely to 0.5 mm 


Xanthisma 
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ong); pappus bristles filiform, not flattenecl near base (or sliglilly so), bases 
fiot (or slightly) overlapping. 


4, Way florets with prominent pappus (often eradiate in the qiandular-pu 
Ix'scerit D. canesce!}^ war. shastensis)] leaves entire to toothed and plants 
variously pul:)esccnt with glandular and/or nonglandular hairs; mountains, 


)lains, and basins of W U.S.A.;SW Canada; extreme N Mexico 


4. Rav florets with pappus 



Dieteria 


or apiculate or bristle tipped teeth on leaf margins; deserts of SW U.S.A.; 
Mexico 


Arida 


Machaeranthera Nees, Gen 

Kunth. 



arum 224. 1832. 43'n;: Aster lanacciifolius 


(dirysa/xsis sLibgcniis Pcippoc Iuvdici Nuit.,J. Acad. Nat. Sci. Rliila. 7:34. 1834. l^ictcriu suhi;ciuis 
l\ipp(h h tvnui (Niiti.) Nun.. Irans. Amcr. Philies. Soc. 7:302.1840. Pictcriii sect inn l^ippoch ronui 
tNuti.) Walpcrs, Rep. l3ot. Syst. 2:587. 1843. J\ n;: Chrysi^psis coronopilolia Nun. 

A.sicr .section MlU luicrunt here (Nees) Ikmth. Nr [look., Cen. Pi. 2:272. 187 3. A\s/cr submenus 

iV/(k /i(/crtnil/icm (Nees) A. Gray. Proc. Ainer. Acad. Arts 10 :OU. 188(1 

/ 

Muiiun-null herd series Wrch'C.ronquisi & D.D. Keek, Brit ton ia '■>238. l'-)57, noni. illeg. iICBN: 32.1 ). 

Herbs taprooted annuals or biennials, b-lOO cm tall. Stems erect to ascending, 
much branched when well developed, moderately to densely pubescent with 
glandular and nonglandular hairs. Leaves alternate; pinnatil id or bipinnatil id, 
deeply lolxxl or dissected, moderately to densely pubescent with glandular and 
nonglandular hairs, apices, including lobes and teeth, mucronate to bristle 
ti|2ped, bristles il present 0.2-1 mm long. Heads radiate. Involucres broadly tur¬ 
binate to hemispheric. Phyllaries in .3-b imbricate series, graduated in length, 

, spreading, or rel lexed, moderately to densely pubescent with glan¬ 
dular and nonglandular hairs; bases indurate, apices herbaceous. Receptacles 
alveolate, 1 lat to conve.x, naked or with scales to 0.4 mm long. Ray florets pistil¬ 
late, lertile; corollas blue, violet, or purple. Disc florets bisexual, lertile,corollas 
yellow, narrowly funncllorm; tubes and limbs glabrous or glabrate, lobes 0.3-1 
mm long, glabrous to pubescent. Cypselae ol ray and disc I lorcts distinctly di¬ 
morphic, narrowly to broadly obovate, sparsely to densely pubescent; moder¬ 
ately thick walled, with 4-0 ribs per lace, 2.4-3.8 mm long, those of ray florets 



3 sided, rounded abaxiallv, ol disc I lorcts somewhat com 



a 11y; pa- 


ppus white to tawny, of ray florets 1/2 to nearly equal ling length of disc florets; 
bristles coarsely barbcllate, in l-3scries,dorsi-vcntrally I lattened and dissimi¬ 
lar in width near base, ba.ses overlapping, mostly 4.5-6.5 mm long, n = 4. 

The circumscription of Miu hucrcinthcra adopted here results in a genus 
ol two species. We apportion the remaining 28 species ol Machdcranthcra 
(sensu Morgan 1663) to nictcriii, Xunthisnici, and Arida (see below). The three 
species placed in Diclcria could potentially also be included in Machacranlhcra 
because ol a number ol similarities. All members ol the two genera produce 
I lavonols, and all have chromosome numbers ol n = 4, obovate fruits, and nar- 
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row phyllaries that are often redexed (Hartman 1976,1990; Turner 1987). This 
relationship was also supported by cpDNA evidence (Fig. 1). However, nrDN A 
evidence conflicted with cpDNA (Fig. 1), and the substantial conflict between 
them complicates the issue by suggesting reticulate evolution in the ancestors 
of Machaeranthera, Dietericior both. In addition,cpDNA and nrDNA evidence 
both supported a close relationship between Machaeranthera and Odnopsis, and 
expansion of Maehaeranthera to include Dieteria would also have to include 
Odnopsis, which differs from Machaeranthera in many ways (Morgan &r Simp¬ 
son 1992). Additional synonymy for Machaeranthera is included in Turner 

(1987). 


KEY TO THE SPECIES OE MACHAHRANTHHRA 

1. Involucres hemispheric; herbaceous phyllary apices spreading to reflexed; disc 

corolla lobes mostly 0.3-0,7 mm long, glabrous or glabrate _ 1 . Machaeranthera 

tanacetifolia 

1. Involucres broadly turbinate; herbaceous phyllary apices appressed; disc corolla 

lobes mostly 0.7-1 mm long, pubescent_ 2. Machaeranthera tagetina 


1. Machaeranthera tanacetifolia (Kunth) Nees,Gen. &5p. Asterearum 225.1832. 

Aster tanacclijolius Kunth, Nov, Gen. &r Sp., ed. (olio, 4:74. 1820. A.stt'r chry- 
santhemoidcs Willd. ex Spreng., Syst. Veg. 3:538.1826. Type: MEXICO: “Colitur in 
horto Mexicano,”s.d., Humboldt s.n. (l lOLOTYPE: P nv, IDC microfiche 6209.97.111.6; 
possible LSOTYPH: B-W; phothlsotypi-;: TEX!). 

Chrysopsis coivnopilolia Nutt., J. Acad. Nai. Sci. Phila. 7:34. 1834. Pictcriu coronopijolia (Nutt.) 
Nutt., Trans. Amer. Philos. Soc., scr. 2, 7:3(12. 1840. Machaeranthera corvuiopi/oliu (Nutt.) A. 
Nelson. Bot. Gaz. 37:268. 1904. Tvric I '.S.,-\. North Dakot.a: “Towards the sources ol the Mis¬ 
souri” (probably near Fort Mandon). |ul-Aug 1811, Nuttall a.n. (isc'TYPT: GH; probable l.si.vrYl'[s 
NY). 


2. Machaeranthera tagetina Greene, PittcTnia 4:71.1899. A.ster trigetiiuts (Greene) 

S.F. Blake, Contr. U.S. Natl. Herb. 25:263. 1925. Type: U.S.A. Arizona, Cochise Co.: 
near Eort Huachuca, 1891, Wi Icox s.n. (l lOLOTYPE: US). 


Dieteria Nutt., Trans. Amer. Philos. Soc., ser. 2, 7:300.1840. Lectotype, here desig¬ 


nated: Aster cancscens Pursh. 


Machaerani hcra section Hcsperasi nun A. Gr;i\'. Proc. Amer. Ac;ttl. Aris6:539.1865. Astersubge- 
nus Hesperast rum (A. Gray) A. Gra\', Proc. Amer. Acad. Arts 16:97. 1880. Aster section 
Hespertt.s't riitti (A, Gray) A, Gray. .Syn. El. N. Amer. 1(2):174. 1884, TM’H: Machaerani hcra 
shastensis A. Gray. 

Machaeranihera subgenus Dieteria (Nutt.) Greene, Pittonia 3:56 I86f"), 

Machaeranthera scries VCritihilc!; Cronquist Nr H.D. Keck. Brittonia 6 237.1657, nom. illeg. (ICBN: 
24.3). 


Herbs taprooted annuals, biennials, or perennials, 10-100 cm tall. Stems erect 
to ascending, much branched when well developed, glabrous to variously pu¬ 
bescent with glandular and/or nonglandular hairs. Leaves alternate; entire to 
irregularly serrate or dentate, moderately to densely pubescent with glandular 
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and/or nonglandular hairs, apices, including lobes and teeth, spinescent due 
to indurated ajTiculae, bristles absent. Heads radiate or eradiate. Involucres tur- 

in 3-12 imbricate to 


a Ties 



Hi 



binate, campanulate, or hemispheric. Phyll 
subimbricate series, graduated in length, appressed, spreading, or 
broLisor variously pubescent with glandularand/or nonglandular hairs; bases 
indurate, apices herbaceous, margins scarious. Receptacles alveolate, conve.x, 

or scales to 0.3 mm long. Ray florets pistillate, fertile (sterile or absent in 
n. Ciincsicns var. sihistcnsis): corollas white, blue, violet, or purple. Disc florets 
bisexual, lertile, corollas yellow, ± lunnellorm, tubes and limbs glabrous or 
glabrate, lobes 0.2-0.7 mm long, glabrous to minutely pubescent. Cypsclae of 
ray and disc 1 lorets somewhat dimorphic, linear to obox ate, glabrous to moder¬ 
ately pubescent; thin walled, smooth or with 4-h ribs per face, .V6 mm long, 
those ol ray 1 lorets generally 1 lattened, rounded abaxially, ol disc 1 lorets 1 fat¬ 
tened laterally; pappus white to brown or reddish brown, of ray florets 2/3 to 
nearly ec|Ltalling length ol disc florets; bristles somewhat barbel late, in 1-3 se¬ 
ries, at most somewhat dorsi-ventrally 1 lattened and dissimilar in width near 
base, bases not to s 



a p ping, mostly 4-8 mm long, n = 4. 

Although similar to MiiilicicrciiU lict ci in several waysfsee above), the mem¬ 
bers ol Diclcriu may be distinguished Irotn it by foliage and fruit characters. 
Pictcrici has entire to serrate or dentate leaves with thin-walled fruits that are 
mostly longer than 3 mm, while Machacranlhcrd has leaves that are deeply 
lobed or dissected and thick-walled Iruits that are mostly 3 mm or less long. 
There isa great deal of morphological variation in Diclcriu, which has resulted 
in a large number of species names. The treatment adopted here follows that of 
Turner (1487) in recognizing three species containing l(i varieties, with 3 vari- 
eiies in D. iislcroidcs, 3 in D. hi^clovii, and 10 in D. aincsccns. Additional syn- 
onvmv lor Diclcria is included in Turnei'(1987). 


KHY TO TUT SPTt ITS OT DIUTERIA 

■iyllcH'i( 2 s af3d f)e(lufKle5 boifi with [.)iOf'nineni glan(iulaf pubesceiKe. 


) 


eaves covered willi slifl cjlaedulai hairs 


2. Leaves 


1. Dieteria asteroides (var glandulosa) 



el, but i3ot covered with stifi glandular hairs. 
3. Midstem leaves lineaf-lanceola((' to liiieai (.)r lineai-oblanccfTlate (ovate to 
o[)()vale \\^ \/c]\.leucuntl}cniitolui), 1..S-5 mm wide;l3eil)aceous phyllary a()ic(^s 


at ult' to acuminate (13 mm long) 


3. Dieteria canescens 


3. Oilleiing from [he abovt* in at least one respect;noidstem leaves lanceolate lo 
ol)lan(.eolale and 5 1 3 mud wide, or herbaceous phyllary apices long acumi- 


nat(' (2-6 mm long),o/ botli 
1. Phyllafies and peduncles Vc 


2. Dieteria bigelovii 



iKTidglaiddular 

hairs, but larely willi proniinent glandular pui^escence on Idoth. 

■1. Phyllanes usually [oubescent througliout, with pubesceidce on both Iderbaceous 
apices and induiate bases, apices acute to lonq-acundiidate, 1- 6 irdidd lo[dc];iddid 


steni leaves 6-20 idim wide (2-6 mm in vai.luiiuiiensis) 


1. Dieteria asteroides 


d. PIdyllai ies only occasionally pubescent throughout, with pubesceidce ndoslly con 
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fined to herbaceous apices, apices acute to acuminate, 1 -3 mm long; mid-stem 
leaves 1.5-6(-8) mm wide_ 


3. Dieteria canescens 


1. Dieteria asteroides Torn, in Eimory Report 142.1848. Machaeranlhcni asteroiclcs 

(Torr.) Greene, Pittonia 3:63.1896. Type: U.S.A. New Mexico: ‘'elevated land between 
the Del Norte and the waters ol the Gila," 16 Oct 1847, Emory s.n. (i ioeotype: NYj. 

Mcichaeranthcra canescens var. lal ifolia A. Gray, PI. Wright. 2:73.1853. Aster ccnicsrcns var. latijolia 
(A. Gray) A. Gray, Syn. Fl. N. Ainer. K2):20h. 1884. Type: U.S.A. New Mexico; ‘‘Near the copper 
mines," Sep-Oct 1851, C. Wright 1152 U ectotype: GH [designated by Turner 1Q87|; 
ISOLECTOTVPES: GH. MO. NY. Id 1. UC, US). 

Aster canescens Pursh var. teph rotlcs A. Gray, Pfoc. Amer. Acad. Arts 16:99.1880. MLichaeranthcra 
fephrocies(A.Gray)Greene, Pitionia 4:24.1899. Astertep/irodes(A. Gray) S.F. Blake,Conti*. U.S. 
Natl. Herb. 25:563.1925. Typilication unclear: In Bot. Calif. 1:322.1876. Gray mistakenly based 
the name Aster incanus (Lindl.) A. Gray on Diplopappus incaniis Lindl. lor plants occurring 
in southern California. He subsequently corrected this mistake and proposed the name Aster 
canescens var. lephrodes for these plants, noting that they also occurred in Arizona and New 
Mexico. Although stating that A. e. var. lephrodes “...was named A. incanus in the Botany ol 
California, but....cannot be Findley's plant." Gray apparently did not select a type specimen 
for Aster canescens var. tcph}odc>>. The onl\’ material mentioned by Gray in connection with 
any of these names was collected by “Capi. I'.K. Smith" in “Guadalupe Canyon, Sonora," but 
we have not been able to locale the specimens. Turner (1987) placed Aster incunus. Aster 
canescens var. lephrodes. Miichacranlhera lephrodes, and Aster lephrodes in synonymy un¬ 
der Machaeranlhera canescens vat*, inccuur 


KEY TO THE VARIETIES OF DIETERIA ASTEROIDES 

1. Stems glabrous to glandular-pubescent; leaves covered with stiff glandular hairs 

_ 1 b. D. asteroides var glandulosa 

1. Stems pubescent, puberulent, or canescent, glandular pubescence sparse or lack¬ 
ing; leaves puberulent or canescent, stiff glandular hairs sparse or lacking. 

2. Involucres hemispheric; herbaceous phyllary apices long-acuminate, 3-6 mm 
long; mid-stem leaves 6-20 mm wide, usually clearly serrate or serrulate 

__ la.D. asteroides var. asteroides 

2. Involucres broadly turbinate (rarely hemispheiic); herbaceous phyllary apices 
acute to acuminate, 1 -3 mm long;mid- 5 tem leaves 2-6 mm wide,entire to slightly 
serrulate_ 1 c. D. asteroides var. lagunensis 


la. Dieteria asteroides var asteroides 


lb. Dieteria asteroides var. glandulosa (,B.L. Turner) D.R. Morgan & R.L. Hart¬ 
man, comb. nov. Basionym: Macluicranthera asteroides (Torr.) Greene var. 
glandulosa B.L. Turner, Phytologia 60:77. 1986. Typk: U.S.A. Arizona. Maricopa Co.: 
U.S. highway 60, 2.6 mi 1: ol Queen Creek tunnel, 4200 ft, 19 Sep 1975, Pinkava, 
Kcil & Lehto L18904 (llOLOTYPn; LL!; i ?0 tYPF.S: ASU. CSU, NY). 


Ic. Dieteria asteroides var. lagunensis (D.D. Keck) D.R. Morgan & R.L. Hartman, 

comb. nov. Basionym; Maehaeranthcra lagunensis D.D. Keck.Brittonia 9:238.1957. 
Machaeranlhera asteroides (Torr.) Greene var. lagunensis (D.D. Keck) B.L. Turner, 
Phytologia 60:77.1986. Typf.: U.S.A. CALIFORNIA. San Diego Co.: 2 mi S of the main 
recreation area, Laguna Mountains, 5200 It, 20 Aug 1952, PA. Munz (S’ E.K. Balls 
J7948(hoi.otypf.: NY; IS0TY1>F.: RSA). 
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2. Dieteria bigelovii (A. Gray j D.R. Morgan & R.I.. Hart man, comb. nov. Ba.sionvm: 

A.s/iT hi^clovii A. t'liay, Pacil ic Railway Survey 4:Q7.18S7. Mcidnicranthcrci hi^clovi I 
(A. Gra\') Greene, I’ittonia 3:('i3. Typc: U.S.A. Ni w Mi;\KA'i. Bernalillo Co.: “ar- 

j 

royos in theSandia Mountains,’' lOOct 18^5 3J.M. Bi^f/ovvs.n.il K^l OTYPIgCjM; iSevi ypE 


NY). 


KHY TO THF. VARIFTIFS OF DlIiTHRIA BlGULOVll 
I. Involucres hemispheric,2-3 times broad as tall;phyllc^ries 90 100,mostly 0.5 1 mm 


wide at inidpoint, herbaceous apices long acuminate, 2-5 mm long 


2c. D. bigelovii vai 


mucronata 


. Involucres broadly turbinate to liemispheiic, 1-2(-3) limes broad as tall, phyllaries 
25* 100,mostly 1- 2 rmr^i wideat midpoint,herbaceous apices acute to long-acumi 
nate, 2 -0 mm long. 


7 


Phyllaries 25-50, apices acute to acuminate, 2 A mm long: ray florets 12-30 

I • A • ■ 


2 . 


2b. D. bigelovii var.commixta 


_________ w ■ ■ V 

Plivllnries SO 100, apices lonp-acuminate, 3-6 inm long; ray (lorels 30-60 

■ * A 


2a. D. bigelovii vat. bigelovii 


2a. Dieteria bigelovii var. bigelovii 



2b. Dieteria bigelovii var. comniixta (.Greene) D.R. Morgan Gr R.I.. 1-lartman, comb 

nov. B.A.siONi’r'M: Meu It itrrii nt hcrii lomittixtii Greene, Pittonia 4:71. 
Mcidtiii'iiinlhciii iiittcsictts (.Pursh) A. Gray var. rirMi/ni.vlu (Greene) S.L. Welsh, 
C'lreat Basin Naturalist 43:316. 1083. Mih itiicrattlhcra hi\^ch>\'ii (A. Gray) Greene 
var. coittntixla (Greene) B.L. Turner, Phytologia 6(3:77. 1086. Tver;: U.S.A. U'lAtl. 
Ciarlielcl C,o.: Henry Mountains, Broiniclc Pass, 1(3,(3(3(3 ft, 27 )ul 1804, M./r./one.s.760,5y 
(1 kn.oi vn-: IJS: isoi vri-:: POM), 



2c. Dieteria bigelovii var. mucronata (Greene) D.R. Morgan Gr R.L. Hartman, 

comb. nov. Baskinym: MuchacmiithcrLi iitiicroititta Greene, Pittonia 4:72. 1800. 
Aslcr iiclcii(>U'pis S.l'. Blake, J. Wash. Acad. .Sci. 3(3:471. 104(3, nom. nov., nc^n A.ster 
itiucroniil IIS Sheldon, 10(33. Mur/uiertoi//leru /u’ge/nvii (A. Gray) Greene var. 
tttiunuiiild (Greene) B.L. Turner, Phytologia 62:2 38. 1087. IA'PE: DS.A. Arizona. 
Goconino Go.: Thompson Canyon, 85(3(3 ft, iQ SeiT 1804, Ml:.Jones 6065hl (l Pt TO- 
13 PPi: US Idesignated by Turner 1087|). 

3. Dieteria canescens (Pitrsh) Nutt., Trans. Amer. Philos. Soc., ser. 2, 7:300. 

Basionym: Aster ante Sic ns Pursh, Fl. Amer. Sept. 2:547, 1813. Miiehaerani hero 
tcineseens (Pursh) A. Gray, Pi. Wright. 1:80. 1852. Type: DS.A. North Dakoia: "on 
the denuded banks ol the Missouri" (\-icinitv ol Fort Mandon), 1811, NutUill s.n. 
(1 lid.OTVlM'; BM; possible iScvi YPP: NDG). 

lAicU'f'iii \Tst()sH Nutt., Irans. Aincr. Philos.hue.,ser. 2,7AOl. 1840. /\.s(erttuit\s( ensPursh var. \'(st()sius 
(Nutt.) A. C'lray, Proc. Anicr. Acad. Arts 10:99 1880. Miu hiU'Uint hcra viscosii (Nutt.) Greene. 
Pituonia 4.22. 1899. luiCfcUU herd i c/ne.sce/i.s (Pursh) A. Ctra\' var. \'i.s( osu (Nutt.) Piper, C ontr. 
I 5S. Nat I. t lerb. 1 1:57 (t. 1905. TYI’F; LuS.A. Nfbr.a.ska. Sculls Blul t C t^.; “near Scull’s Bluh. on the 
Plane,” 18 VI, NutUill yn. (iioroi vri:: l^M). 

Diclcrid di wiru iitu Nun.. Trans. Amer. Idiihos. Sue , ser. 2.7: 301. 1840. A/ut hiicrunlhcra di vdf imld 
(Nun.) Ciivene, Pittonia 4:2 3. 1899. Tm'T: L’.S.aV.. “denudaicd plains ol the Ruck\^ Muimiains 
and Orei;(^n, eummon,” 1834, NutUill s.n. U lOl cn 'i er.: GH). 

Diclcrid /Milvrrulcnid Nun.. Frans. Amer. Philos. Soc, ser, 2. 7:300. 1840. Mdc luicrdnl herd 
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pulveriilenta (Nutt,) Greene, Pittonia 4:23.1899. Type: U.S.A.: “arid plains towards the sources 
of the Platte,” 1834, Nuttall s.n. (holotype: PH). 

Machaeranthera laetevirensGreene, Pittonia 3:61.1896. Aste?' leiodes Blake,Contr. U.S. Natl. Herb. 
25:563. 1925, nom. nov., non Aster laetevirens Greene (1900). TYPE: U.S.A. Nevada. Elko Co.: 
Clover Mountains, 26 Jul 1894, EL. Greene .s.n. (holotype: NDG; ISOTYPE: NDG). 
Machaeranthera latifolia A. Nelson, Proc. Biol.Soc. Wash. 20:38.1907. Machaeianthera canescens 
(Pursh) A. Gray var. latifolia (A. Nelson) S.L. Welsh, Great Basin Naturalist Mem. 9:213.1987. 
Machaeranthera cunescens (Pursh) A. Gray var. monticola Dorn, Vascular Pi. Wyo. 295.1988. 
Type: U S.A. Utah. Salt Lake Co.: Big Cottonwood Canyon, 8950 ft, 9 Aug 1933, A. O. Garrett 
1933 (HOLOTYPE: RM!; ISOTYPES: GH, LL!, US). 


KEY TO THE VARIETIES OF DIETERIA CANESCENS 


1. Phyllaries spreading to reflexed, rarely appressed. 

2. Involucres mostly (9-)10-16 mm tall. 

3. Suffruticose perennials;involucres (lO-)l 2-16 mm tall;phyllary apices densely 


glandular 


3f. D.canescens var ziegleri 


3. Biennials or short-lived perennials;involucre5 (9-)10-15 mm tall;phyllary api¬ 
ces densely appressed-pubescent, glands if present obscured by appressed 


pubescence 


3j. D. canescens var nebraskana 


2. Involucres mostly 6-10(-12) mm tall. 


4. Stems canescent; glandular pubescence sparse or lacking. 

5. Plants usually with a single stiffly erect 5 tem;branches stiff and straight, 


widely divaricate 


3b. D.canescens var incana 


5. Plants with a single stem or with multiple ascending stems; branches 
flexible and curved, loosely spreading or (usually) ascending but not 
widely divaricate. 

6. Ray florets sterile or absent; phyllaries 3-5(-7) seriate _ 


6. Ray florets pistillate and fertile; phyllaries 5-10 seriate 


3e. D. canescens 
var shastensis 
3a. D. canescens 
var. canescens 


4. Stems evidently glandular, frequently also puberulent or canescent, occa¬ 
sionally glabrous. 

7. Stems canescent,glands usually sessile or subsessile;most heads sessile 


or with peduncles shorter than involucre height 


3d. D. canescens 
var. sessi liflora 


7. Stems with prominent stipitate glands, also occasionally puberulent or 
canescent; most peduncles longer than involucre height. 

8. Midstem and upper leaves ovate, oblong or obovate, 1.5-4 times 


longer than wide 


3c. D. canescens var. leucanthemifolia 


8. Midstem and upper leaves linear-lanceolate to linear, more than 4 


times longer than wide 


3h. D. canescens var. aristata 


1. Phyllaries appressed or occasionally spreading, rarely reflexed. 

9. Ray florets sterile or absent_ 


3e. D. canescens var. shastensis 


9. Ray florets pistillate and fertile. 


10. Phyllaries densely appressed-pubescent, glandular pubescence lacking or 


sparse and obscured by appressed pubescence 


3g. D. canescens var. ambigua 


10. Phyllaries glabrous to glandular-pubescent, rarely appressed-pubescent or 


canescent. 


11. Stems with prominent stipitate glands,occasionally also canescent, rarely 


glabrous 


3h D. canescens var. aristata 
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11. Si(Miis ()lal)rous to piiberulenl or canescent, stif^itaU^ qiaiids sparse or 


laekif^ci 


3i D. canescens vaf glabra 


(i) Dieteria canesccns subsp. cancscens 


3a. Dieteria canescens van canescens 


3b, Dieteria canescens var. incana (Lincll.) D.R. Morgan &r R.L. Hartman, comb. 

nov. Basion^'M; l^iplopuppus ifUiinus Lindl., Bot. Reg. 20:t. I6d3, 1834. Diclcriti 
i nccifui (l-indl.) lorr & A. Gray. Id. N. Amer. 2:100.1841. Miichacrcinthcni ccincsrcns 

j 

(Pursh) A. tiray \’ar. inctmcK Lincll.) A. Cl ray, Bot. Wilkes L.x]:). Phan. 17(2):.340.1874. 
M(h Ihicriinl herd incdiui U.incll.) Clreenc, Pittonia 3:62. 18%. TYPE; U.S.A. Orec.ON: 
■'C.oluinbia River," described I roni seeds grown in London, 1830, Douelds s.n. ii lo- 


l.OTVPi:: 



; Isc n vi'E: Cl Li; ISO! VPI:, inicrol iche: G-LXl). 


3c. Dieteria canescens var. leucaniheinifolia (.Greene) 13.R. Morgan & R.L. 1 larl- 

man, comb. nov. Basionym: A.s/(-r leucdnihcniifoIiii<Cnvcnc, Lrythca .3:114.1843. 
McU'luierd nl herd leucd nl he niijc^l id (Clreene) Greene, Pittonia 3:81. 184('). 
Mdeluieriinl herd cdiiescens (Pursh) A. Gray var. leucdiitheniilolid (Greene) S.L. 
Welsh, Great Basin Naturalist 4 3:318. 1483. T^'PIP D.S.A. Nexaiya. Hsmeralda Co.: 
near Gandehiria, 8000 I t, )un 1888, W.H. Shockley 288 OlOEOTX Pl:: CAS; isctTVpp.s: 
ns, US). 

3d. Dieteria canescens var. sessiliflora (Nutt.) LO.R. Morgan & R.L. llartinan, 

comb. luav. Basionym: Dieleriu ses'^ilif hvii Nutt., Trans. Ainer. Philos. Soc., ser. 2. 
7:301. 1840. Mdchderciiuherd sessi Iiflord (Nutt.) Greene, Pittonia 3:80. 1848. 
Mdchiierdnl herd cdneseens (Pursh) A. Gray var. sessilifloni (Nutt.) B.L. Turner, 
Phytologiti (10:78.1488. Typi': U.S./\. 1iiai kX?): 'Denudaied [ilainsol the Rocky Moun¬ 
tains and Oregon,” 1838, Niituill .s./i. (i loi.cvr'i PE: BM). 

3e. Dieteria canescens var. shastensis (A. Gray) D.R. Morgan & R.L. I lartman, 

comb. nov. Ba.skin'i m: Mdchderiuilherii shiistensis A.Gray, Proc. Amer. Acad. Arts 
8:334. 1888. A\sler sluL'^len.sis (A. Grav) A. Grtix', Bot. Calif. 1:322. 1878. 



Mdchderdiilheid oiiie.'ieen.s (Pursh) A. Grav var. sluistensis (A. Grav) B.L. Turner. 

^ J 

Phytologia 80:74. I486. Type: U.S.A. Cai IEORNEA. Siskiyou Co.: Mt. Shasta, 4000 I t. 
-82, W.H. Brewer L38.3 (i lOEt' l x PE: G11; ISO'EX PE: US). 

3f. Dieteria canescens var. ziegleri (Mttnz) D.R. Morgan Gr R.L. Harttnan, comb. 

ncYV. Basionx M; MdchdcrdiUherd ccuie.see/i.s (Pursh) A Gray subsp. cirg/ct i Munz, 
Aliso 7:83. 14(i4. Mdchcierdiuheiii ecineseeiis (Pursh) A. Gray var. ziegleri (Munz) 
B.L. Turner, Phytologia 60:74. 1488. Type:: U.S.A. Caeieoknia. Riversicie Co.: N side 

of Santa Rosa Mountain, 8300-7300 ft, 30 Sep 1488, L./L Ziegler. vn.OiOi.OTYPE: RSA; 
EseXTX PE: CAS). 

(ii) Dieteria canescens subsp. glabra (A. Gray) D.R. Morgan Gr R.L. f lartman, 

comb, novt Mcieluierdntherii cdiu'seeiL^ (Pursh) A. Gray var. gluhrct A. Gray, Pi. 
Wright. 1:84, 1852. Mdchdei'diuherd cdiiescens (Pursh) A. Gray subsp. gluhut (A. 
Gray) B.L. Turner, Phytologia 82:2 34. 1487. 

3g. Dieteria canescens var. ambigua (B.L. Turner) D.R. Morgan Gr R.L. 1 lartman, 

comb. nox'. B.asionx ne Mdchtierdniherii etute.set’n.s (Pursh) A. Gray var, lUiihigtui 
B.L. Turner, Phytologia 60:77. 1488. Tx PE: U.S.A. Ari/.o,\,a. Coconino Co.: L'lagstaff, 
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28 Aug 1922, H. Hanson A7 (holotvpf: TEX!; isotypfs: ARIZ, F, MO, NEB, NY. OSU, 
PHIL, RM!, TEX!). 

3h. Dieteria canescens var. aristata (Eastwood) D.R. Morgan &r R.L. Hartman, 

comb. nov. Basionym: Asier canescens Pursh var. aristalus Eastwood, Proc. Calil. 
Acad. Sci., ser. 2,6:296.1896. Machaeranthera canescens (Pursh) A. Gray var aristata 
(Eastwood) B.L. Turner, Phytologia 60:78. 1986. Typh: U.S.A. Utah. San Juan Co.: 
Willow Creek, 14 jul 1895, A. Eastwood 45 (holotype: CAS). 

Machaeninlhera ri^ida Greene. Pittonia 4:25. 1899. Tyi’E: U.S.A. Arizcina. Navajo Go.: "Kearns 
Canyon." 20 Aug 1897. Zuck 41 (.holotype: NDG). 

3i. Dieteria canescens var. glabra (A. Gray) D.R. Morgan & R.L. Hartman, comb. 

nov. Basionym: Mcichcierunt/iera cane.scens(Pursh) A.Gray var.g/u/uu A.Gray, Pi. 
Wright. 1:89.1852. Astercanescens Pursh var. vi ridis A. Gray, Proc. Amer Acad. Arts 
16:99.1880. T yph: U.S.A. New Mexico. Dona Ana Co.: Rio Grande Valley at Presidio 
San Elizario on sand-bars, 22 Sep 1849, C. Wright 262 (field ihi 1258) (i.ECTCttype: 
GH (designated by Turner 1987]; l.SOEECTOTYPE.s: GH, MO, UC). 

Mac lute rein them I ineuri.s Greene, Bull. Tor re\’ Bot. Club 24:511.1897, non Machaeranthera linearis 

> 

R\’clb. IQOO. linearis (Greenej Cory, Rhodora 38:407. 1936. Typii: U.S.A. NbW’ Mn.XlCO. 
Dona Ana Co.: Mesilla Valley. 3900 It, 6 Sep 1897. H.O. \Voo(()n 444 (LI-l'TOTYPI': NDCj Iclesig- 
nared by Turner 19871: isolpctotypps: DS, GH, MO, NY, RM!, UC, USj. 

3j. Dieteria canescens var. nebraskana (B.L. Turner) D.R. Morgan & R.L. Hart¬ 
man, comb. nov. Basionym; Machaeranthera canescens (Pursh) A. Gray var. 
nebraskana B.L. Turner, Phytologia 60:78. 1986. Typf: U.S.A. NIiPRASKA. Sheridan 
Co.: 2 mi H Ellsworth, sandhill prairie on dry, loose sand, 27 Aug 1968, 5. Stephens 
28307 (holotypf; NY: ISOTYPIG: ARIZ, DS, GH). 

Xanthisma DC., Prodr. 5:94.1836. Tn'PR: Xanthisma texanum DC. 

[iriocurpun] Nutt., Trans. Amcr. Philos. Soc., ser. 2, 7:320. 1840. rYPli; Liriocarpuni ifi indcliincles 
Nutt. 

SiderunditesNutt.exC. Neesin M. Wied-Neuwied, Reise Nc'ird-Ainerica2:440.1841. I Yi'P: Afncllus 
spinulosiis Pursh. 

Cent cm ricli inn Torn & A. Gray, Fl. N. /\mer. 2:246.1842. T MM-:: Ccnla u rich u ni cl ru ni monel i i Torn Nr 
A. Gray. 

Dieteria subgenus Siderunt/ncs (Nutt ex Nees) Nun.. Trans. Ainer. Pliilos. Soc., ser. 2, 7:301.1840. 
Maehaercinthera subgenus Siderunt/ncs (,Nuit. ex Nees) R.L. 1 lari man, Phytologia 68:456.1990. 


There has been disagreement on the dates ol publication for Eriocarpum and 
Sideranthus. For example, Farr, Leussink, and Staf leu (1979) give them as Oct- 
Dec 1840 and 1840, respectively. According to Greene (1895), Nuttal I’s treatment 
(p.320) of Eriocarpum appeared in 1840 (lor pp. dSd-dblT). Subsequently, 
Sideranthus was published by C. Nees in 1841 (Stal leu Nr CcTwan 1981, p. 707). 

Herbs taprooted annuals, biennials,or perennials, if perennial usually with 
a much-branched, woody caudex or rhizomatous (forming (oosc colonies in X. 
rhizomatum), 3-100 cm tall. Stems erect or spreading or sprawJing, often much 
branched, glabrous or moderately to densely pubescent with glandular or 
nonglandular hairs. Leaves alternate; entire to serrate, dentate, pinnatifid, or 



1398 


BRIT.ORG/SIDA 20(4) 


hipinnatil id, moderately todensely pubescent with glandular or nonglandulat 
hairs, apices, ineluding lobes and teeth, apiculatc to bristle tipped, bristle 
present 1-4 mm long. Heads radiate or eradiate. Involucres turbinate, cam panu- 
latc, or hemispheric. Phyllaries in 2-8 imbricate series, graduated in length, 
appressed, spreadi ng, or ret le.xcd, glabrous or moderatcl y to densely pubescent 
with glandular or ncanglandular hairs; bases indurate, apices herbaceous or 
aehlorophyllous, stiff, leathery, or margins scarious. Receptacles alveolate, flat 
to eonvc.x, scales laeiniate, 0.3-3 mm long, olten lorming a reticulum. Ray flo¬ 
rets pistillate, lertile (absent in X.^rindcUoidcs^X. johnsloni /, X. rcsl iforme): co¬ 
rollas white, pink, red-purple, purple, or yellow. Disc llorets bisexual, fertile, 
corollas yellow, ± lunnellorm, tubes and limbs glabrous to somewhat pubes¬ 
cent, lobes O.d-O.d mm long, glabrous to pubescent. Cypselae of ray and disc 
orets distinctly dimorphic, elliptic to obovate, oblong, or 
sparsely todensely pubescent; thin to thick walled, with 3-9 nervesor ribs per 
lace, (l-)l.5-3.3 mm long, those of ray florets, if present, ± 3 sided, rounded 
abaxially.ol disc I lorets com pressed laterally; pappus usually whitish to brown 
or reddish brown, ol ray llorets 1/2 to nearly cc|ualing length of disc florets; 
bristles ccxtrsely barbel late, in 2-4 series, dorsi-vent rally flattened and dissimi¬ 
lar in width near base, bases overlapping, mostly 3.5-8 mm long, n = 2, 3, 4,8. 

As delined here, the genus Xonthisnui consists of the former 
McirluicrLiiilhern sections Blephuivdon. Sidernnlluis, Hovcirdii, and Sleiiolohcr 
jilus the unispecilic genus Xiinthismo, which becau.se of the rule of priority 



becomes the name 



XanlhisiULi and these four sec¬ 


tions ol Mcieluierolit hern (sensu Morgan 1993) was well supported by nrDNA 
evidence (Morgan 2003), and, except for Arida hleplhiropliyllti (see discussion 
below), cpDN A evidence did not support any conflicting relationships (Fig. 1). 
Although Xumhisniu includes 




with both cyanic (blue, purple, pink, or 
white) and yellow rays, several other morphological characteristics are shared 
by its members, including short, turbinate, thick-walled fruits that are 
pubescent, receptaeular scales, leaves with marginal spines, and chromosome 
numbers based on x = 4. Many ol these species have in fact been grouped to¬ 
gether at the generic or sectional level by authors such as Greene (1894) and 
I lall (1928). 

The lollowing key is based largely on data from flartman (197(y 1990) and 
Semple (1974). 


KF.Y TO Tllii Sl'I'ClIi.S OF XANTHISM A 


1 . 


Inner pliyllcirit's, kMsl, with a basar'slalk/'abruptly enlarged into an ovale to or 
loicular or ellifdlic hladt./ mostly 2 5 mni wide and glabrous;apices abruptly aciimi 
nate to obtuse, of bioadly lounded, not bristle-tipped_ 


1. Xanthisma texanum 


Inner phyllaries,as wii h all, not markedly expanded above, linear lo broadly oblong 
or lanceolate, iTioslIv 1 -2 mm wide:a[)ices naiiowly obtuse to long attenuate, usu 
ally l9ristle-lipf)ed. 
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2. Ray florets absent. 

3. Primary cauline leaves mostly 1-6 cm long, if shorter or absent then plants 
with several single headed stems arising from a cushion of basal leaves;stems 
lacking axillary rosettes; NW New Mexico and N Arizona to S Canada _ 


S.Xanthisma 

grindelioides 


3. Primary cauline leaves 0.2-1 cm long, basal leaves not persisting on mature 
plants; stems covered by axillary rosettes of tiny leaves; Coahuila and Nuevo 
Leon, Mexico. 

4. Main stem leaves on new growth oblong to narrowly lanceolate; stems 
canescent to slightly tomentose, the pubescence increasing the stem di¬ 
ameter but slightly; plants much branched and bushy with flexible stems 


8. Xanthisma johnstonii 


4. Main stem leaves deltoid to narrowly triangular; stems densely woolly- 
tomentose, the pubescence increasing the stem diameter 2 to 3 times; 
plants divergently but sparingly branched with rigid, rope-like stems 


9. Xanthisma restiforme 


2. Ray florets present. 

5. Ray floret corollas white, pink, purple, or lavender. 


6. Plants dwarf,arising from a cluster of basal leaves;stems leafy,up to 12 cm 
tall, few to several, each 1 headed; montane to alpine, Colorado and S 


Wyoming 


S.Xanthisma coloradoense 


6. Plants usually robust, basal leaves usually not persisting on the mature 
plant;stems not always leafy,mostly 15 to40 cm tall,often branched,each 
with 1 to 10 or more heads; central NM, W Texas; N half of Mexico. 


7. Plants biennial or short-lived perennial herbs from a normal taproot; 
ray flowers pink, purple, or lavender (often fading on old specimens); 
peduncles moderately to densely glandular-stipitate, often with long 
flexuoLis hairs intermixed; phyllaries usually herbaceous in upper half, 
long-attenuate, reflexed or widely spreading; high lands, central Mexico 


to S edge of the Chihuahuan Desert 


6. Xanthisma gymnocephalum 


7. Plants perennial from a woody, branched caudex, often with a thick¬ 
ened taproot; ray flowers white (rarely purple in X.gypsoph/7um), often 
with pink or purple streaks on the underside; peduncles villous, hispid, 
or glandular-stipitate;phyllarie5 not herbaceous above but with a green 
or purple strip or patch in the upper half, the tips acute to broadly 
acuminate,appressed to squarrose;Chihuahuan Desert and vicinity and 
mountains of WTexas and S New Mexico. 

8. Peduncles and leaves moderately to densely villous; leaves crowded 
on the lower half to two-thirds of the stem, not greatly reduced in 
size above (except for 1 or 2 reduced bracts); flowering stems usu 


ally unbranched, bearing only one head 


4. Xanthisma crutchfieldii 


8. Peduncles and leaves glandular-stipitate and/or hispid to 
hispidulose; leaves evenly distributed along the stem usually for well 
over two-thirds its length, often markedly though gradually reduced 
in size above;flowering stems often at least sparingly branched with 
1 to 10 or more heads. 

9. Peduncles stipitate-glandular;leaves serrate,often coarsely so with 
5 to 14 pairs of teeth; SE New Mexico, W Texas; N Mexico 


7. Xanthisma gypsophilum 


9. Peduncles hispid or hispidulose;leaves usually finely or obscurely 


















on 
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scMiaie or serrulate, usually with 12 to 25 pairs of leeth; south- 

c t'f^tral New Mexico to W Texas_ 2. Xanthisma blephariphyllum 

Ray (loiel c orollas yellow. 

« 

10. Plants cirowifX] in loose colonies with stenis arising (rorn 3 to 10 or niore 
elongate (2 15 crTi or more long), branched rhizoriics, 1.5-6 r’nrm in di¬ 
ameter, arising from a woody rootstock; leaves without glands 

_10. Xanthisma rhizomatum 

10. Plants from a taproot or woody caudex, not rhizomatous; leaves often 
glandular. 




narrowly 


c or date, the thick, bony walls with 10-12 prominent whs, densely pu- 
nescent, margins thickened;pappus mostly of subi.'late, markedly dor 
siventrally flattened bristles 2-3 rnm long;plants annual;lcaves deeply 
[ )innatilid or bipinnatifid; SW Cldhuahua, Mexico _ 1 5 . Xanthisma 

stenolobum 


11. Ovi^selae ol disc florets oblong to narrowly obovatc*, walls usually thin, 
lk'xil)le, smooth or witl^i 6 16 obscure ribs, glabrous to r 7 ioderatel\ 


/ 


/ 


[.ruIx'sceM, margins not thickened; pappus of filiform, only slightly 
flatteried bristles 3.5-/ mm long; plants annual It) ptatvv^ial; leaves 
entir(.‘ to bipinnatifid; occur ring elsewhere. 

12. Plants taprooted, annual; phyllaries obtuse to ()roa(ily acute, not 
l)r istle tipped; leaves serrate or dentate, the leetli blunt or termi 
natinc] in a stiff callosity, not laristle tipped; cvpselae oblong or 
rnarrowly elliptic with 12-14 barely discenTI)le nerves, sparsely 



17. Xanthisma 
viscidum 


12. Plants perennial witli much branched caudices, il taprooted an¬ 
nuals tlien phyllaries witli narrowly acute to acurTdi'iate and 
I )iomiriently bristle tipped apices;leaves various,il serrate or den¬ 
tate, tl)e teeth bristle tit.)ped; cypselae elliptic to narrowly obo 
vate with 6-16 weak rilas, glabrous to moderately pubescent; 
c <)nada to S U.S.; Mexico. 

1 T Plants annual with l)ert)aceous stems and bases; involucres 

ecilandular. 



o 


5 


5 


14. Leaves with entire margins, not lyristle lined, or lower 
cauline and laasal ones tridentate or sometimes pinnati 
lid; phyllaries tipped by bristles 0.1-0.3 mns long;NE Baja 


California, Mexico 


16. Xanthisma wigginsii 


14. Leaves uniformly spirxilose toothed or lo[)ed,l:)iistles usu¬ 
ally 1.5-3 mm long; phyllar ies (exce[)t irsrxrmost series) 
tipped l,)y bristles usuallv 0.6-1.5 mm long;occur iing else¬ 


where 


12. Xanthisma gracile 


ants perenriial, stems witli woody bases; involucres glandular. 
Bracts of [leduncles imbricate and grading into phyllar 


ies;stems nearly leafless above base 


13. Xanthisma junceum 


Bracts ol peduncles lew and not grading into (ihyllaries; 
stems lealy or k'aves Kviuced near inflorescence. 

16. Phyllaries stroncpy sguarrose in upfKv half; leaves 
thickish, usuallv oblanceolate to s[)atulate with 
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bluntly dentate to subentire margins; S Baja 
California Sur, Mexico_ 11 . Xanthisma arenarium 

16. Phyllaries with appressed to spreading apices;leaves 
thin, usually oblong to lanceolate with prominent 
teeth or lobes; SW Canada, W U.S.A.;N half of Mexico 

__ 14.Xanthisma spinulosum 

Xanthisma DC. section Xanthisma 

Herbs taprooted annuals, rarely biennials, 20-90 cm tall, taproot sometimes 
thickened. Leaves entire on upper stem, serrate below, pinnatifid to bipinnatifid 
near base, teeth or lobes usually with apiculate callosities, not bristle tipped. 
Heads radiate. Involucres turbinate to hemispheric or campanulate. Phyllaries 
in 3-4 graduated series, the lower portion stal k-like, stiff, strainineous, enlarged 
above into an ovate to orbicular or depressed elliptic blade with a glabrous, green 
patch; apices acuminate or obtuse and cuspidate or broadly rounded, not bristle 
tipped. Receptacles alveolate, scales 0.2-2 mm long, mostly distinct. Ray floret 
corollas yellow. Cypselae distinctly dimorphic, 1.5-2.2mm long, narrowly obo- 
void to oblong, walls thick with 8-16, often obscure ribs, sparsely pubescent; 
ray cypselae 3 sided; disc cypselae compressed laterally, generally 4 sided. Pap¬ 
pus similar in ray and disc florets, tawny; bristles 3-7 mm long, linear, dorsiven- 
trally flattened basally, in 2 scries, n = 4. 


1. Xanthisma texanum DC., Prodr. 5:95. 1836. Type: U.S.A. Texa.s. Bc.xar Co.: woods 

near Medina, May 1828. J.L. Bcrlandier 2039 (lectotype: IDC microfiche 800. 
787.1.7, G-DQ [designated by Semple 1974]; lsoi.ectotypeS: G-DC, GH, NY, US). 


Xandii.svnu texanum DC. van herlanilieri A. Gray, Pi. Wright. 1:98.1852. Xi/nlhisma hcrlamlieri 
(A. GraylJ.K. Small, FI. S.E. O.S. 1184. 1903. TYPE: U.S.A. SOUTHERN Texas: /.E. Berlandiera.n.; 
on the Nueces, A. TreeuI .s.n.i viMis; GH). 


KEY TO THE INFRASPEGIFIC TAXA OF XANTHISMA TEXANUM 

1. Blades of phyllaries somewhat expanded above the proximal stalk, mostly orbicu 
lar to depressed elliptic: dimensions above the widest part 1 -2 mm long, 1.5 - .3.5 

mm wide _ la.X.texanum subsp texanum 

2. Phyllary apices rounded with little or no flare 1 mm from the apex _ Ib.X.texanum 

subsp. texanum var texanum 

2. Phyllary apices obtusely cuspitate, flared distally, the ovate portion 1.5-2 mm 

long, 2-3 mm wide above the widest portion _ 1c. X. texanum subsp. 

texanum var. orientale 

1. Blades of phyllaries abruptly expanded above proximal stalk, mostly ovate; dimen¬ 
sions above the widest part 3.5-8 mm long, 2.5-5 mm wide_ Id.X.texanum subsp. 

drummondii 


la. Xanthisma texanum DC. subsp. texanum 

lb. Xanthisma texanum DC. subsp. texanum var. texanum 

l c. Xanthisma texanum DC. subsp. texanum var. orientale Semple, Rhodora 76:14. 
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1*')74. I vi'l: U.S, A. I i x.vs. Midalgo Co.: 13.5 mi N ol Edinburg on I l..s. h\vy 18 3,8 |u 
070, \V. Lewis 7(W2 0 k'li oi M'l-: MO). 


Id. Xanthisma lexanuni DC. subsp. drummondii (Terr. & A. Gray) Semple, 

Rhotlora 7(1:10. 1074. I.Easkinym: Cenmnridiufii clnininuuulii Torr.Cr A.Grav, M. 

N. /\incr. 2:240. 1842. \cuUhisnici Icwniiini DC. var. clrumnionclii iTon: A. Gra\’) 

/ 

A. Cl ray. Pi. Wright. 1:08.1852. Xanlh isntci (Iruninioiulii (Torr. Cr A. Gray) 1 looker I. 


.Curtis' hot. Mag. 33:t.0275.18/7. Tvi’l-.: U.S.A. TF..\.\s:c.\act locality unknown. No\' 
183"5, /. nrunufioficl 227 U la roTvri-; GW [designated h\' Semple 074 

ISOI i c U)| ^'Pl vCi 




A(/nf liisnui tr\iinuin IX,. .suhsp. (rxcniuni \'ar. (nicnuilc Semple lorma ruhruni Semple, Rhodora 
7(rlS. R)7-l. I MM'; U.S.A. 1 iXAs. San Patricio Ca\: O.S mi Pol Inglesideon Texas hwy Xol, I ] |un 
UClS(on/4(‘(x’lp iiioi (ii vpis MO). 

This jiolymdrphie species hasal ways been maintained distinct from other gen¬ 
era in the Tribe; in part due to the unie|ue involucre. The relationshi]') to mem¬ 
bers ol M(i( hui'i'Linthers sensu lato was never seriously considered until data 
I rom DN/\ became available. According to Semple (.1074) the following combi¬ 


nation ol leat tires characterized the species: “heterocarpic Iruit with a pappus 
ol bristly scales only, Iruit pubescence ol long white ascending hairs, recep¬ 
tacle slightly conve.x with a persistent reticulate network of subulate scales.” 
Interestingly, al I ol these characters are lound in at least some of the taxa of this 
newly expanded genus. 

Semple (1074) recognized two lormsol variety oricnUile, the typical one 
having whitish lateral margins on the bracts and forma ruhniDi in which the 
lateral margins were red. Forma nihnini is said to be rare but is found mixed 
with the typical lorm throughout the range ol var. oriculalc. 


Xanlhisina section Bicpharodon (DC.) D.R. Morgan & R.L. I iartman, comb. nov. 

B.xsion'iM: Haplopappuss.cex\on Blepluinnlon DC.. Prodr. 5:34(i. IS3Cx‘'AplopiippusL 
non Llepluirihlon Docne. in DC.I844 lAsdcpiadaceaci 

Mui Ihii'uni! lu’ui srci ion Bh’pluiioilon (DC..) I\.l.. liartman. I^lntologia 08:44 3. IVUO. IX 11. 

I Uiplopiippiis i[vinnin epihiliis IX.;., (Icctotypc ilesignaiial hy Hall IViS, Ironi 

among (lio lour species mcludetl). 

hi itH iiipitu] Nui I., I rails. Amer. Phi I os. Soe.. ser. 2, 7: 52cT. 1840. Htipldpeppiis seel ion l:i iih iiipiusi 
Item li (.XrJ.lX I look., (. lOn. PI. 2:254. 187 3. based on /irinon /niin Nun., 1 r.uis. Amer. Philos. Soe., 
.ser. 2, 7:32C'> I84(X tvil-: /iriiunn pnni gi indi'/inide.s Niut. 

MiU hiicuinlheni series ()i igi n((/l•.s( ;ro^c|uisI tXr 14.11, Keck, Britlonia 0:2 37.1057, noni. illeg.UGBN 
24,3). 

Herbs taprooted annuals, biennials, or perennials, 3-50 cm tall, often with a 
much branched caudex or in loose colonies with stems arising Irom 3 to lO or 
moi'e elongate, branched rhizomes, 1.5-6 mm in diameter, from a woody root- 
stock. Leaves serrate or dentate, entire or rarely pinnatifid in a few species, teet h 
OI' lobes usually bristle tipped. Heads radiate or eradiate. Involucres depressed 
hemispheric to campanulate. Phyllaries in 3-6 graduated scries, linear to lan¬ 
ceolate, the lower |iortion thickened, stramineous, the upper fourth to half her- 
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baceous or with a green or purple tinged strip or patch, stipitate glandular to 
canescent, appressed to rel lexed; apices obtuse to long attenuate and usually 
bristly tipped. Receptacles alveolate, scales often present, 0.3-1.5 mm long, dis¬ 
tinct or forming a reticulum. Ray floret corollas white, pink, purple, or lavender 
when present (yellow in Xant/ii.sniu rhizomatuni). Cypselae distinctly dimor¬ 
phic, (1-)1.5-3.5 mm long, narrowly obovoid to oblong, the walls thick with 6- 
18, of ten prominent ribs, often densely pubescent; ray cypselae obscurel y 3 sided; 
disc cypselae compressed laterally. Pappus white to tawny; bristles 3.5-8 mm 
long, dorsiventrally flattened basally, in 2-4 graduated series, those ol the ray 
florets often much reduced in length, n = 4,8. 


2. Xanthisma blephariphyllum (A. Gray) D.R. Morgan & R.L. Hartman, comb. 

nov. Basionym: Haplopappus hlcpluiriphyllus A. Gray, Pi. Wright. 1:97. 1852, 
"Aplopappus." Eriocarpum hlcplniriphyllum (A. Gray) Greene, Erythea 3:14. 1895. 
Machacranthera blephflriphyl/ti (A. Gray)Shinners, Field & Lab. 18:38.1950. Type: 
U.S.A. Probably Texas: plains at the eastern base of the Guadalupe Mountains, 18 
Oct 1849, C. Wright 288(holotype: GHl; ISOTYPH: NY!). 

Eriocarpum scrralum Greene, Bull. Torrey Bot. Club 25:1IP, jd. 331. lig. 3, 4. 1848. Sidci'tinihus 
serra/ii.s (Greene) Standley,Contr. U.S. Natl. Herb. 13:222.1410. TYPE: U.S.A. Ni'vv Mr.XK.t’). Lin¬ 
coln Co.: While Mountains, Sfork of Tularosa Creek Eol the Mescalero Agency,(i800 ft, 30Jul 
1897, /:.(). Wooloti 2,51 (HOLOTYPE; NDQ; l.SOTYPES: B, K, MO!, NY!, RMI, UC!). 

Mcichuerciiidieru convilii Shinners, Field iSl Lab. 17:55. 1444. TU’E: U.S.A. TEXAS. C.ulberson Co.: 
Guadalupe Mountains, Pine Springs Canyon. 5700 It. 15 Aug 1446, Shinners 9059 (iK'il.r'i- 
TYPE: SMU!). 


3. Xanthisma coloradoense (A. Gray) D.R. Morgan & R.L. Hartman, comb. nov. 

Basionym: Aster coloradoensis A. Gray, Proc. Amer. Acad. Arts 11:76. 1876. 


Eriocarpum coloradoense (A. Gray) Greene, Erythea 2:110. 1894, "coloradcnsc. 
Xylorhizci coloradoensis (A. Gray) Rydb., Bull. Torrey Bot. Club 32:124. 1905, 
"Xylorrhiza coloradensis." Machacranthera coloradoensis (A. Gray) Osterhout, 
Torreya 27:64.1927, "coloradcnsis,’’ Elaplopappus coloradoensis (A. Gray) R.L. Hart¬ 
man ex R. D. Dorn, Vase. Pi. Wyoming 295. 1988. Type: U.S.A. COLCiRAno: South 


Park near Hamilton, 4 Aug 1875, E.L Greene 679(i,ectotype, here designated from 
among syntypes: GH!). 

Xylorhiza hrandegei Rydb., Bull. Torrey Bot. Club 32:124. 1905, "XylorWiicti." Machacranihera 
coloradoensis {A. Gray) Osterhout var. hrandegei (Rydb.) T), Watson ex R.L. Hartman, 
Phytologia (->8:444.1990. Type: U.S.A. COLORADO: San Juan Pass, 1875, TS. BranJegee l/65(iio- 
LOTYPE: G1 1!; ist'iTVPES: NYL UQ). 

4. Xanthisma crutchfieldii (B.L Turner) D.R. Morgan & R.L. Hartman, comb. 

nov. Basionym: Machacranthera crutchfieldii B.L. Turner, Phytologia 26:116.1973. 
Type: MEXICO. Nuevo Leon: bare gypsum rock outcrop on south slopes, 17 mi E 


hfi 


(holotype,: TEX!; ISOTYPE: MEXU!). 


5. Xanthisma grindelioides (Nutt.) D.R. Morgan & R.L. Hartman, comb. nov. 

Basion'i'M: Eriocarpum grindelioides Nutt., Trans. Amer. Philos. Soc., ser. 2, 7:321. 
1840. Haplopappus nuttallii Torn & A. Gray, Fl. N. Amer. 2:242. 18A2,“Aplopappus," 
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noin. nov., non Hapiopappu‘> ^rindclioidcs I^C., Proclr. 5:348. 18^6, "Aphjpappiis." 
Asli'r nulUillii (Torr. & /\. Gra^OCX Kuntzc. Rcvis, Gen. Pi. 1:318.18^11, non Torr. & A. 
Citay, 1842.S;(lcrnn//insyn4uli’l;nit/c.s(Nult.) Britton in Rydb., Bull.Torrcy Bot.Cluh 
27:820. 1800. M(it /hU'rc(n//u’rd yri/idf/ioidn.'; (Nutt.) Shinncrs, lucid & Lab. 18:40. 
1850. Tm’H: LL8.A. (VVAiimincO: on shelving rocks in the Rocky Mountain range, 
Oregon, s.d., T. NkUliU s.n. (HOI otyiT:: PI I!; l.scrrYl'i;: BM). 


KLY TO THE VARIETIES OE XANTHISMA GRINDHLIOIDHS 

I. Plants tulted, mostly 10-35 cm tall; leaves evenly distributed along the length of 
the stem, the marriins often ciliate or siiinulosc toothed but the bristles usually 
less than 1.5 mm long.greduncles less tlian 2 cm long, often leafy to the base of the 
capitulum; heads solitary oi 2 to 5 per stem_ 5a. X. grindelioides vat. grindelioides 

1. Plants densely ces(ritose, mostly less than 8 cm tall; leaves mostly crowded at the 
base o( tf^e plant, the margins lined witlr conspicuous, white l)i istles up to 4 mm 
long; peduncles I 4 cm long, naked or with an occasional greatly-reduced leaf; 
heads mostly solitary___ 5b. X. grindelioides vat. depressum 

5a. Xanthisma grindelioides var. grindeloides 


5b. Xanthisma grindelioides var. depressum (K4aguirc) D.R. Morgan & R.L. Elart- 

man, comb. nov. Ba.'^ionym: Haplopoppus nuttiillii Torn & A. Gray var. depressus 
Maguire, Amer. Midi. Natui-alist 37:144.1847. Miu heir nint herd y^riinU'loidcs (Nut) 
Shinners var. dc/ur,s.S(KMaguire)Gronc|uist Nr D.D. Keck, Brittonia 8:237.1857. TYi'i;: 
U.S./\. LItaii. Millard Go.: Warm Point, in shallow gravelly and sandy soil, 5 mi SW 
ol ne.sert Range Experiment Station Elcadquartcrs, 18 jun 1841, B. Miiy^uirr 2c\S.58 
(Ikn OTYI’t-;: NY!; ISOTYI'I-S: GHI, DC!). 


6. Xanthisma gymnocephaliim (DC.) D.R. Morgan & R.L. I lartman, comb. nov. 

Basionym: Hdplopuppusiiyiuiuhrphdlus I.X2, Preadr. 5:346. IHR'i/'Aplopdppus." A.s- 
(cr gyriniocr’pltu/irs (DC.) A. Gray. Pi'oc. /\mer. Acad. /\rts 15:32. 1878, non (E 
Ruprecht) B. Eedtschenko, 1815. Hrioriirpiim yyniiuirrpluilum (DC.) Gi'cene, 
Erythea 2:108, 1884. Mdeduirrdiuhrrd yynviorcphdld IDC.) Shinnci's, Eield Nr Lab. 
18:40. 1850. D I'F: MEXICO; "Environs cle Mexico,” 20 Jul 1827,/.L. Bcrlundicr .5<S\S’ 
(I l-c TimYPF, here designated: IHC microfiche 800. 887.111.6, G-nCi). 

Mih'iuiri'iiiuhci'ii s('figi’ru Nccs. I innaca 14:722. 1847. 1 Yt'’lC"ln icrris Moxicanis. Hr lirtylws s.n. 

tlucaiiun el t) p(.' unknown). 

liaplopappiis pliylhn rpluihr^ 00, subsp. />t inii/ivii.s I I.M. 1 lall, I’ubl. Oarncgic Inst. Wash. 

I ig. (■>. 1428. ] vi'l-: MEXICO. Ml-XiCO. Calcareous bluffs, Flor dc Marta. >1 |ul 1840, C.C. Priiylr 
.5/74 0101 It I vi'i;: He:!; isorvi'l-.s: G1 if NY!, PH!, SMI I!, UG). 


7. 


[ithisma gypsophilum (B.L. Turner) D.R. Morgan Nr R.L. 1 lartman, comb, 
nov. Basicnym: Mdrhdrrdnthrrd yypsDphihi B.L. I'urner, Phytologia 28;I17. 1873. 
Typi-: MEXKTY CoAliiiil A: 14 mi .S ot Cuati'o Cienegas, then W 1.8 mi to actively 
blowing cl Lines of gypsum, 11 Apr 1870, Bd.. 7 urncr 60 . 52 (HOLOT ypicTEXI; i.sotO'PPS: 

MEXLI!, MICH!). 


8. Xanthisma johnstonii (S.F. Blake) D.R. Morgan Nr R.L. Hartman, comb. nov. 

BASlctNYM: Heiplopdppiis Joh nsl(>n i i S.E Blake, Prcac. Bical. Soc. Wash. 54:18. 1841, 
"Aph>pdppus. Mdcluiri'dtithcrei johiislonii (S.F. Blake) B.L. rurner, Amer. J. Bot. 
80:8 37. 187 3. I YPli: MEXICO. Cdaiidii A: in dry heavy alktrlinc soil, 1 mi S of 
I lertnanas, 22-24 Aug 1838, I.M.Johnston 7066 (ilex eu YPli: Gl I!; iscTl YPi-: LIS!), 
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9. Xanthisma restiforme (B.L. Turner) D.R. Morgan & R.L. Hartman, comb. nov. 


Basionym: Machaeranthera irstiformis B.L. Turner, Amer.J. Bot. 60:836, figs, 1-5, 
1973, TypI:: MEXICO, Coahuila: in gypsum soil 2,4 mi SW of Cuatro Cienegas, 11 
Apr 1970, B.L Turner 6063 (hoi.OTYPI-.: TEX!; ISOTYPES: MEXU!, MICH!), 


10. Xanthisma rhizomatum (M,C,Johnston) D.R. Morgan & R.L. Hartman,comb. 

nov. Basionym: Haplopappus rhizoinatus M.C. Johnston, Rhodora 63:177. 1961. 
Machaeranthera heterophylla R.L. Hartman, Phytologia 68:445.1990, nom. nov., 
non Machaeranthera rhizonuila A. Nelson & J.F. Macbride, Bot, Gaz. 
(Crawfordsville) 62:148. 1916. 1 YPI-,: MEXICO. NUEVO Leon: Saltillo-Matchuala 
highway, 5 mi N ol junction ol the side road to Galeana,6000 ft, 8 Oct 1959,J. Gra¬ 
ham & M.C.Johnston 4203 (hoi.otype: TEX!; isotypes: KANU!, MEXU!). 


Xanthisma section Sideranthus (Nutt, ex Nees) D.R. Morgan & R.L. Hartman, 

comb. nov. Basionym: Sideranthus Nutt, ex C. Nees in M. Wied-Neuwied, Reisc 
Nord-America 2:440.1841. Diclcrio section Siderant/ucs (Nutt, ex Nees) Nutt, ex 
Walpers, Repert. Bot. Syst. 2:587.1843. Machaeranthera section Siderani/lies(Nutt, 
ex Nees) R.L. Hartman, Phytologia 68:456.1990. Type: Amellus spinulosus Pursh. 

Machaeranthera section Stcnoloha R.L. Martinan, Phytologia 68:459. 1990. Typp: Eri<icarpum 
stenolohuin Greene. 


Herbs taprooted annuals, biennials, or perennials, 3-80 cm tall, sometimes with 
a much branched caudex. Leaves entire, serrate, dentate, or pinnatilid to deeply 
bipinnatifid, teeth or lobes usually bristle tipped, often markedly so. Heads ra¬ 
diate. Involucres broadly turbinate to depressed campanulate or hemispheric. 
Phyllaries in 4-8 graduated series, linear to narrowly oblong, the lower portion 
rigid, light green to stramineous, the upper fifth to half with a green patch or 
strip (sometimes blackish near apex), usually pubescent, often with glandular 
hairs, appressed to squarrose; apices obtuse to acuminate, usually tipped by a 
stiff and often pronounced bristle. Receptacles usually alveolate, scales 0.4-3 
mm long, distinct or forming a reticulum. Ray floret corollas yellow. Cypselae 
often dimorphic, 1.5-3.2 mm long, elliptic to broadly obovate or obscurely and 
narrowly cordate, walls thin with (y-Uy nerves or prominent ribs, glabrous to 
densely pubescent; ray cypselae usually rounded on dorsal edge, obscurely 3 
sided, often asymmetrical, and slightly shorter; disc cypselae flattened later¬ 
ally. Pappus white to tawny; bristles 3.5-6 mm long, slightly to moderately dor- 
siventrally flattened basally, in 2-4 markedly graduated series, those of the ray 

florets sometimes reduced in length, n = 2, 3, 4,8. 

^ — 


11. Xanthisma arenarium (Benth.) D.R. Morgan & R.L. Hartman, comb. nov. 

Basionym: Haplopappus are nari us Benth., Bot. Voy. Sulphur 24. 18443'Aplopappus.” 
Machaeranthera arenaria (Benth.) Shinners, Field & Lab. 18:40. 1950. Type: 
MEXICO. Baja Cai.ii-ornia Sur: Cabo San Lucas, 1841, R. B. Hinds s.n. (holcytypi:: 
K, photo at DS!). 

12. Xanthisma gracile (Nutt.) D.R. Morgan & R.L. Hartman, comb. nov. Basionym: 

Dieteriagracilis Nutt., Proc. Acad. Nat. Sci. Philadelphia 4:22.1848. Haplopappus 
gracilis (Nutt.) A. Gray, Pi. Fendler. 76. 18493'Aplopappus," non T.S. Brandegee, 1889. 
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Asia dicicria O. Kuiitzc, Rc\’is. Cien. PI. 1: 315. IB*-)!, based on Nutt. 

(Nutt.)C'irocne, Erythca 2:10b. 1894. b'idiU'unOin.syi tu i/i.stNutt.) 
A. Nelson, l3ot.Gaz.(C .rawlordsville) 37:266.1904. A'Icu /lueruiK/is(Nutt.) 
Shinuers, l-ield Nr Lab. 18:41. 1950. Tvi’i;: U.S.A. Nl‘\V Mi:,\leO; near Santa I'e, s.d., W. 

( ituiihcl .s.M. (I itai.OT Vi’l': GMl; iSon S TP: K). 

nn't-fiii R.t . laeksoii, .Ainer. |. Biii. 46123. |n(i2. Tvi'l- I LS,,.\. Aki/on.\. Yavapai Co: 
upon oak i;ra.sslancls near lohnson Wash, ea 10 mi S (4 i he Venle River. 8 |un DAO, R.t,', /(uOo 
.smi 2(><S'0tiioi orvPl-: KANII!). 


13. Xanthisma junceum (Grccnej D.R. Morgan & R.l,. Hartman, comb, nov. 


Ba.sions m: Htig/n/k//’/>ii.s /n/uens Cdeene, Bull. Calil. Acad. Sei. 1 : 19 ( 3 . 1885, 
\[d('>p(ii^pus." Ui iindrpiini iiiiiLCiini (Greene) Greene, Lrythea 2:108. 1894. 


LC 




— ✓ 

Sidrraiilhiis jinui-ii.s (Greene) A. Davidson eNr Mo.xlev, LI. S, Calif. 377. 1923. 

‘ J 

MiU Ihicrcinf hem Jufh'Cci CGrccnc) Shinners, I'iclcl &r Lah. 18;40. T^ Pic U.S.A. 
C'Al IPORNIA. San l^icgo Co.; Clcvclaiul, s.d., M./\. Ciirmii s.n. Uoclotypc designated 
Iroin among two syntypes by I kdl 028 with no indication oi location; it was not 
loLind in the following relevant herbaria; CSAS, US, NIXg UCS RSA). 

14. Xanthisma spinulosuni (Pursb) D.R. Morgan & R.L. llartnian, comb. nov. 

Bamonam; Anicllus spinuhisus Pursh, F^d. Amer. Sept. 2;S04. 1813. Hcipl()jhi['^pus 


spinulosus (Pursh) IXL Prodr. 5;347. 1830, ^^Aplopuppus: non Phil., 1873, nee T.S. 
Brandegee, 1884. Suirhcci pinnutci Nutt.. Gen. N. Am. 2;164. 1818. noni super/. 
MiU hiiercin(herd pinucUa Shinuers, l ield Nr Lab I8;41. 1430. non Mciehaerdutherd 
spiinilnsd Cireene, 1844. Ilieterid spinulosd (Pursh) Nutt., Trans. Amer. Philos. Soc., 
ser. 2, 7;30l. 1841. liricKiirpuni spi n l()su ni (Pursh) Greene, PjAthea 2;108. 1844. 
Siclerdnlhus spinulosiis (Pursh) R. Sweet e.\ Rydb.. Bull. Torrey Bot. Club 27;621. 
1400. TypIc U.S.A. iStAirni Dakota. Lyman or Brule Co.; Reveal et al. 1444|, in open 
prairies on the Missouri, 15 Sep 18(34, M. /.cva'/s s./?. (i i c Tevrypp; P| I! Idesignated by 
Hall 14281; isOLKcTOi WE: UG!). 

/4‘/4();)i//)/acs/)iAnu/(i/idii.s 1 look.f., PI. [Dr.-Aincr 2;22.183^1. A.strri/ic/nsO look.l .jCT Kuntze, 
Rc\ is. Cicii. Pi. 1.4 3. 18^1. /](U'/'(Ui0iG/a /annan/iJa tHot^k. I.) Sliinncrs. Si(.la 1:2^)^. U)U4. 

iiuin (un., iidii MLichciefiiiulu’ui .spinuEisci liicenc. lAuoiiia 4;24. 18'^in. Tatp; GANADaX. 
.SAskAlc.111-WAN; Rocky MtHiniaiiis nearJasper’s Lake, s.d., /A'a/H/Mo/k) .s./i. u loroi YPb; K). 
H(p4()/\//)/acs.s/a niiDsicslPursh) no x-ar. t a/ie.st (aj.6 A.GraN'. P. PVndleiwh. 1844 "Aplopuppu.C T) Pi • 
I .S A. Npw Mi XICO: bet ween Santa IT^ and t he Rio del Norte. Nkw 1847. .4. Eeihllcr .V).s (| rxi (,) 

j 

I YPl" Cil I!), 

iif piini wi^iUnnii Lireene, Bull, lorrey Boi. C lulb 2S14(\ p|. 3 3tV lig. 1 2. I8‘")8. SiilcriDUhiis 
\\'(9()t(aiii iC ireene) Standle\’. Oonir. I'.S. Nat 1.1 lerh. 1 3;222. B)10. l\ IT . U.S.A. Nl \v Mr.xit, o: White 
Mountains. ;\ng 1807. /:.(). . 4/80101 oopp; NOG!; i.HUA'pr,v NXT UCSP. 

Siilei cin( hiis puhentlns Rydh.. Bull.Torrey Btn.c Inh 27;U22. B)00. lA'pp: U.S.A.Cam ORAno (diaflee 
C cr Salida, s.d., (..B.C'Uukc 17^ (MkH YPI': NO'!; ihU vn-; t;c3!). 

Siilc ui n( li us [ u f hi ncl I u.s Ryd h.. Bn 11. I ta'rex’ l3oi. ( 1 ub 27;U22.1^00. F /(//4a/H</^/acs s/)i n ii /().sn.s (Pursh) 
OC:. var. /lo /)iae//(cs(Rydlv)S.[; Blake.Com r. c,ray I lerh. 42;23. B>17,'X/4a/x//i/acs." Typp; U.S.A. 
lUAi K>. Bannoek Co.; Poeaiello, 24 Aug 18'-G. .A /. Mul/iuil s.u. o UAi (.)iA Pr; NO’*: isoiATi-: UGI). 

Siilerunlhus aaa/laeraaf/lera J.K. small, PL .s P US. 118u. 1403. 'U PP; U.S.A Tixas: in drv sod, 

/• 

along the Brazos River, 1842, A.(.. Sc hod 50Sd oioi cvi ypp; NYI; isc)i YP1-; UG). 

Si cic / a n (h us i <U u hi |.K. Snai 11. PI. S, I: I (S. II 8o. 1 4() ] I lii pl(>pii ppu.s spi uulosu^ ( ITirsh ) IX . snbsp. 
(O/iWa 0-R-Small) II.M. Mall. Pnhl. c'.arnegie Inst. Wash. 384.77. 1428. To’i . U.S.A. Oki AlkWlA 
(Indian Territca-y); CJierokec Town and vieimtv. 1848, /:. ISihncr SS2A (lUH oi YPP: NYlj. 
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Sicicranthus lacvis Wooton & Si and ley, Con tr. D.S. Natl. Herb. 16:180.1913. Hciplopappus siunulosus 
(Pursh) DC. subsp. lacvis (Wooton & Stanciley) H.M. Hall, Publ. Carnegie Inst. Wash. 389:78. 
1928. Macluicranthcra lacvis (Wooton <Sr Standleyj Shinners, Field & Lab. 18:40.1950. Twil: 
U.S.A. Nnw Mf-xico. Eddy Co.: gypsum hills near Lakewood, 6 Aug 19L>9. L.O. Wooton s.n.iwo- 
LOTYPE: US!; ISOTYPES: UQ, US!,). 

Haplopappus texensis R.C. Jackson, Rhodora 64:142. 1962. Machacranthero (c.vensis (R.C. jack- 
son) Shinners, Sida 1:378.1964. TYPE: U.S.A. Tex.AS. Brooks Co.: sandy soil along railroad right- 
of-way about 7.5 mi S of Fallurrias. 7 Aug 1959, R.C. Jackson 2938-1 (iioi oiYPE: KANU!). 

The following two binomials it re not valid as the genus Sidera nth us was a nomen 
nudum when the combinations were published; Sidera nthus pinnatifidus Nutt., 
Frasers Catalogue, no. 81, 1813, non Aplopappus pinnatifidus Nutt., 1840 and 
Sideranthus spinulosus (Pursh) Sweet, Hort. Brit., 227. 1826. Furthermore, 
Eriocut'puni ciustrale Greene (Erythea 2:108.1894) although validly published 
has never been lectotypfied. The relevant synonymsare: Sideninthus australis 
(Greene) Rydb., Bull. Torrey Bot. Club 27:621. 1900; Haplopappus spinulosus 
(Pursh) DC. subsp. australis (Greene) ll.M. Hall, Publ. Carnegie Inst. Wash. 
389:77. 1928; and Machacranthera australis (Greene) Shinners, Field Cr Lab. 
18:42.1950. 

Xanthisnia spinulosuin "is an exceedingly complex, variable taxon. It is 
doubtful that any ‘absolute' key can be constructed so as to recognize unequi vo- 
cally the infraspecific categories proposed here. Instead, we have composed a 
key that attempts to recognize character trends, in combination, that serve to 
distinguish a given taxon 1 rom another, but the occasional (if not I requent) speci¬ 
men will be found that keys to a given regional variety but belongs to yet an¬ 
other. However, if one accepts the exception and recognizes our account as an 
attempt to portray quite variable, regional populations and not as a key to indi¬ 
viduals, then little trouble would be experienced in pinning a varietal name on 
this or that collection” (Turner & Hartman 1976). The following key is adapted 
from the aforementioned source. 


KEY TO THE VARIETIES OE XANTHISMA SPINULOSUM 

1. Involucres of pressed heads 15-25 mm wide, heads mostly solitary on elongate 
peduncles 2-15 cm or more long (shorter in Baja California, Mexico); herbs and 
subshrubs mostly (30-)50-100 cm tall; foliage relatively sfjarse,crowded below, in¬ 
ternodes at mid-stem 0.5-2 taim or more long (short in Baja California, Mexico);W 
Colorado to S California and Arizona; Baja California, Mexico and vicinity. 

2. Heads borne on elongate, lea(y"peduncles,''the upper leaves not much reduced. 


subspinose; subshrubs up to 100 cm tall 


14d. X. spinulosum var. gooddingii 


2. Heads borne on relatively short, leafy "peduncles," the upi.rer leaves not much 
reduced nor subspinose;perennial herbs,but erften woody below or at the crown, 
mostly 30-60 cm tall. 

3. Heads broadly campanulate.lower leaves generally 2-3 cm lonq.pinnatisect; 


W Colorado, adjacent Utah, New Mexico, and Arizona 


14f.X. spinulosum 
var. paradoxum 
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3. Heads broadly turbinate to campanulate; lower leaves 0.5-2 cni long, den 
late to nearly uKised leaves; Baja California, Mexico. 

4 Involucres of pressed heads 22-25 mm wide; leaves large, decidedly in 
cised;coastal islands __ 


14e. X. spinulosum var. incisifolium 


4 Involucres of pressed heads 15-20 mm wide; leaves small and nearly ser¬ 


rate or dentate; widespread on nnainland 


14g. X. spinulosum var. scabrellum 


Involucre of pressed heads 8 1 5 mm wide, heads mostly 2 to 10 or more per stei-n 
on relatively terniinal and lateral peduncles 0.5 -2 cm long;l^erbs mostly 20-50 cm 

t7iid-stem 0.2 



0.5 cm Of less long. 

5. Stems stiffly erec t, mostly unbranched,foliage glabrate or nearly so; heads nearly 
sessile; pappus bristles profuse, exceeding tlu‘ disc corollas; South Dakota to N 


Texas 


14c. X. spinulosum var. glaberrimum 


5. 


Stems spreading to sprawlir^g, usually much-brai’iched, foliage variously pubes¬ 
cent, rarely glal^rous; pappus less pronounced in the liead, equaling the disc 
corolla; widespread, W Canada to SW U.S.A.;central Mexico. 

6. Involucres of pressed heads 8-12 mm wide;sterais ecjually leafy tlirouqhoul; 
plants only rarely stiffly erect or woody at the base, mostly 10-40 cm tall; 


widespread 


14a. X. spinulosum var. spinulosum 


6. Ifwolucres of pressed heads 12-16 wide; stems nx:)Stly leafy below, up 
pei leaves riuich reduced giving the heads a'1ong-peduncled"a[)pearance; 
[plants stiffly erect and often woody at tlie base, mostly 30-50 cra^ tall; W 


It'xas, S New Mexico, S Arizona; N Mexico 


14b. X. spinulosum var.chihuahuanum 


(i) Xanthisma spinulosuni subsp. spinulosum 


14a. Xanthisma spinulosum 



spinulosum 


14b. Xanthisma spinulosum var chihuahuanum (.13 1. Turner & R.L Hartman) 

D.R. Morgan & R.L. Hartman, comb. nov. Basupn^m: Mciclnicrcinthcfci 

pinncitijiclc^ (Hook, f.) Shinners var. chihuiihuLifici 13.L. Turner &r R.L. ITartman, 
VVrightia 5:311. 107b. Ht//)/opc/ppics's|:>i/ii</()sir,s fPursh) 1X7 var. c/]i/iiur/nrcnucs'(B.L. 
Turner &r R.L. Hartman) K.N. Gandhi, Phytologia b0:27b. 1000. Tmmc MLX1C5G. 
C.l 111 It lAl It !A: Sierra del las Monillas, ca. IbmiSEcd 1:1 MorrecMi on road to lake on 
Rio Gonchos, 1 3Jul 1072, A. M. PowcU 2447 (Horo rvne TI:X!). 


14c. Xanthisma spinulosum var. glaberrimum (Rydb.) D.R. Morgan Gr R.L. Hart¬ 
man, com b. nov. BAsiOi\\'Ni:Sidt*rtna/]icsyLrhc/'rirmes Rydb., Bull. Torrey Bot.Glub 
27:b2L 1000. Sidcrcinl hus spi fiuldsus (Puish) R. Sweet ex Rydb. viiv. y^luhcrri nius 
(Rydb.) A. Nelson, in J.M. G.oulter & /\. Nelson, Man. Bot. Rocky Mr. 490. 1000. 
/4(r/4()/xr/^/ucs.s/a4nr/().siis(Pursh) DC. var.yLrhern4mr.s(Rydb.)S.F. Blake,Conn: Gray 
Herb. 52:24. 1017, ''Aplopappusd Hciplopcippus spiimlosus (Pursh) DC. subsp. 
^labcrnmus (Rydb.) H.M. Hall, Publ. Carnegie Inst. Wash. 380.77. 1028. 
Miichiicf’unl herd pi nfuitijicld (Plook. 1.) Shinners (orma y^ldherri dhi (R\'db.) 
McCiregoi', Trans. Kansas Acad. Sci. b0:l(^2. 1057. MdilidcrdfJt herd pinned i/icid 
(Hook. 1.) Shinners var.g/uherrinut (ITydb.) B.L. Turner & R.L. Hartman, Wrightia 
5:311. 107b. T ver: U.S. A. Ni-brask.\. Thomas Co.; Middle Loup River near Thedlord, 
10 Aug 1803, 1-A. Rydberg HOJd (i lOi.oiA’ric NY!; isoTvpr.s: Cil 1!, VS\). 


(ii) Xanthisma spinulosum subsp. gooddingii 

14d. Xanthisma spinulosum var. gooddingii (,A. Nelson) D.R. Morgan Nr R.l 
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Hartman comb. nov. Basionvm: Sideranlhus gooddingii A. Nelson, Bor. Gaz. 
(Crawfordsvillc) 37:266. 1904. Haplopappus gooddingii (A. Nelson) Munz & I.M. 
Johnston, Bull. Torrey Bot.Club 49:44. 1922,''Aplopappusd Haplopappusspinulosus 
Pursh) DC. subsp. gooddOigi i (,A. Nelson) S.F. Blake, Contr. U.S. Natl. Herb. 25:543. 
1925, "Aplopappus." Machacranthera pinnatifida (Hook, f.) Shinners subsp. 
gooddingii (A. Nelson) B.L. Turner & R.L. Hartman, Wrigbtia 5:313. 1976. 
Machaeranthera pinnatifida (Hook, f.) Shinners var. gooddingii {A. Nelson) B.L. 
Turner & R.L. Hartman, Wrightia 5:314.1976. Typr: U.S.A. NrvAiaA: “The Pockets, 
30 Apr 1902, L.N. Goorhling 667 (i icilotypf.: RM!, isotypf.: US!). 

Sidcranthits viric/i.sj.N. Rose & Staiidley. Contr. U.S. Natl. Herb. 16:19, pi. 15. 1912. TYPE: ML.XICO. 
Sonora: Pinacate Mountains. 21 No\' 1907. D.T. MacDaia^^al s.ti. (.noi.cvrvpi;: US!; isotypi-: PIQJ. 
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^anthisma spinulosum var. incisifolium (I.M.Johnston) D.R. Morgan &r R.L 
Hartman, comb. nov. Basionym: Haplopappus arenarius Benth. var. im isijoliu 
I.M. Johnston, Proc. Calif, Acad. Sci., ser. 4,12:1190.1924, “Aplopappiis.” Haplopappu 
spinulosus(Pursh) DC. subsp. inci.si/oh’us(.l.M.Jobnston) H.M. Hall, Publ. Carnegie 


s 


.s 


rs var. 


Wash. 389:75. 1928. Machaeranthera pinnatifi 
ineisifolia (I.M. Johnston! B.L. Turner & R.L. Hartman, Wrightia 5:315. 1976. 
Machaeranthera ineisifolia (I.M. Johnston) G.L. Nesom, Phytologia 69:112. 1990. 
Type: MEXICO. Baja Califcx^nia: S San Lorenzo Island, 9 May 1921, I.M.Johnston 
3.529 (HOl.OTYPE: CASI; iSOTVPF.s: NY!, UQ). 


14f. Xanthisma spinulosum var. paradoxum (B.L, Turner (Si R.L. Hartman) D.R. 

Morgan & R.L. Hartman, comb. nov. Basionym: Machaeranthera pinnaiijida 
(Hook, f.) Shinners var. paradoxa B.L. Turner (Sr R.L. Hartman, Wrightia 5:314.1976. 
Haplopappus spinulosus (Pursh) DC. var. paradoxus (B.L. Turner (Sr R.L. Hartman) 
Cronquist, Intermountain Fl. 5:1*99. 1994. Type: U.S.A. Coi.ORAlX). Montrose Co.: 
Paradox, 21 Jun 1912, E. R Walker I47(H0I.0TYPF.: NY!; ISOTYPF.S: DS!, GH!, RM!, US'). 

14g. Xanthisma spinulosum var. scabrellum (Greene) D.R. Morgan & R.L. Hart¬ 
man, comb. nov. Basionym: Eriocarpum scabrellum Greene, Erythea 2:108.1894. 
Haplopappus spinulosus (Pursh) DC. var. sea hrel I us (Greene) S.F. Blake, Contr. Gra)' 
Herb. 52:24, 1917, "Aplopappus." Haplopappus spinulosus (Pursh) DC. subsp. 
scabrellus (Greene) H.M. Hall. Publ. Carnegie Inst. Wash. 389:74. 1928. 
Machaeranthera scahrella (Greene) Shinners, Field (Sr Lab. 18:42. 1950. 
Machaeranthera pinnatifida var, .scahrella (Greene) B.L. Turner (Sr R.L. Hartman, 

Wrightia 5:314.1976. Type: MEXICO. Baja California: loothil 
Dec 1887, E. Palmer 539(1101 (. vi ype: NDG!; ISOTYPF: NY!). 

Hiiplopiippus circiuirius Benth. var. ivssii IM. Johnston, Proc. Calil. Acad. Sci.. ser. 4. 12:1191 1924. 
"Aplopappiis." T YPP: MEXICO. Ba IaCai ii-a’irma Sl'R: on margin ol a gypsum mesa, San Marcos 
Island, 12 May 1921, I.M.Johnston .5o27(iioi.OTVPP;:CAS!; ISOTYPF: US!). 

15. Xanthisma stenolobum (Greene) D.R. Morgan (Si R.L. Hartman, comb. nov. 

Basionym: Eriocarpum stenolobum Greene, Erythea 2:109. 1894. Haplopappus 
stenolobus (Greene) H.M. llall, Publ. Carnegie Inst. Wash. 389:65. 1928. 
Machaeranthera stenoloba (Greene) Shinners, Field & Lab, 18:40. 1950. 1 ypf;: 
MEXICO. Chihuahua: Sierra Madrc, Arroyo Ancho, 16 Oct 1887, C.G. Pringle 1.30.3 

(HOFOTYPE: NDG!; iSOTYPES: GH!, NY!, PH!). 

16. Xanthisma wigginsii (S.F. Blake) D.R. Morgan (Si R.L. Hartman, comb. nov. 
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BAslON^M: Hiiplopiippus nsii S.l’. Blake, Proc. Biol. See. Wash. 48:l6k), 
"Aplopcippii.C MiicluicnnUherd wigp,insii (S.h. Blake) R.l_. I lartinan, Phytologia 
('»8:4'58.1440. Tvi’l-.: MHXICX). Baja CAl.ll-OR\iA:Sierra San Pedro Martin 18Sep 14 aO, 

ll l\-nicnvc 4414 (,IIOl tvrM>i': IIS!). 

Xanthisnia section Havardii (R.C.Jackson) D.R. Morgan & R.L. 1 lartman.coinb. 

nov. BasK'nvm: Hiipbpoppusscction Hcivdnlii R.C.Jackson, llniv. KansasSci. Bull. 
40:474. |4oo. Miwhiicrcinl herd section lid\'iii‘clii (R.C. lackson) R.L. 1 lartinan, 
I'lix'tologia 08:458. 1400. 


Herbs taprootcci ann uals, 15-45 cm tal 1. Leaves serrate or dentate, ol ten coarsely 
so, teeth blunt or terminating in still callosities, not bristle-tipped. Heads radi¬ 
ate. Involucres broadly turbinate. Phyllaries in 5-7 graduated series, linear to 


narrowly oblong, the lower portion rigid, stramineous, the upper fil th to half 
with a green patch or strip, densely glandular, appressed; apices obtuse to acute. 
Recepiacles alveolate, scales 0.1-0.5 mm long, mostly distinct. Ray florei corol¬ 
las yellow. Cypselae essentially similar, 2.5-3 mm Icnig, oblong or narrowdy el¬ 
liptic.sometimes slightly asymmetrical, flattened laterally, walls thin with 12- 
14 barely discernible nerves, sparsely pubescent. Pappus similar in ray and disc 
llorets, white; bristles 5-7 mm long, filiform, not dorsiventrallv flattened ba- 
sallv, in 2- 


serics. n = 4. 



17. Xanthisnia visciduni (Wcioton & Standley) D.R. Morgan (Xr R.L. 1 lartinan, 

comb. ncn'. BAsK')\^'M: SidcrdiUhus visciclus Wooton Cr Staiullcv, Contr. LLS. Natl. 

J 

I Icrb. 10:18(1 1011 Hciplopcippus vis('i(lus (VVexuon 6.r Slaidcllcy) S.F. Blake, ). Wash. 
Acad. Sci. 28:480. 10 38. Mdclnicrunlhcru vise idci {Wooton &r Standlev) R.L. Haia- 


iiian, Phyiologia 08:400. 1000. Typi-: D.S.A. Npw Ml.xic o. I:ddy Co.: near Mope, 3 
Aug lOOS, /:.(). \V()()(()/i .s'.n.O lOLcYTMi:: US!). 

luiViiiilii Watcrlall. Rhodora -fs:3s2. LH 1 Mlu luiri d fU licue hcevcUclii iWaicrlall) 
shinncrs. I'ickl Cr l ab. 18:40. lOsO. TvPi-: I LS.A. Ti'.^ v.-\s.cAillx'isim C.o:n nii L.ol Van I lorii.s.tl. 
I'. I. \VciU-ii(ilNI5.Uiloi oiA I'l-:(.il I!; l.soi Vl'l‘.s: ARl/J, McA!. N)''). 

Arida D.R. Morgan & R.L. hlartman, comb, et stat. nov. BASlON^ m: Mdc luieraniherd 

section Aridii R.l,. 1 lartinan, Phytologia(•)8:44(-). I440 .TM'i;; Mui /utcnindicmuriilu 
B.L. Turner Nr D.B. 1 lorne. 

Herbs taprooted annuals or rarely shen t lived perennials (.often much 
branched, rhizotnatotts, lorming vegetative' rosettes in A. hicpihnvphvllci). 10- 


(■)0(.-80) cm tall. Stems erect to ascending or s 



glabroLts to vat 



:scent with glandular and nonglatidular hairs. Leaves 


alternate; entire, dentate, lacerate to deeply pinnatilid or bipinnatifid, glabrous 

.'.scetu with glandular or nonglandular hairs, apices, itieluding 
lobes and teeth, apiculate to bristle tipped, bristles 0.1-1 mm long. Heads radi¬ 



ate or eradiate. Involucres tur 



lerie. Phyllaries in 4 


8 imbricate series, graduated in length, appressed, spreading, or rcl le.xed, gla- 

:scent with glandular or nonglandular hairs; 
bases indurate to herbaceous, apices herbaceous, margins sometimes scarious. 
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Receptacles indistinctly alveolate, convex, naked or nearly so, or (in A. 
blepharophylla) with scales up to 0.5 mm long. Ray florets pistillate, lertile (ab¬ 
sent in A. carnosa); corollas light to dark blue. Disc florets bisexual, lertile, co¬ 
rollas yellow, ± lunnelform, tubes and limbs generally glabrous, lobes 0.3-0.5 
mm long, glabrous to minutely pubescent. Cypselaeot ray and disc 1 lorets some¬ 
what dimorphic, narrowly oblong, moderately to densely pubescent; thin 
walled, with 5-11 filiform nerves per face, l-3.2(-4) mm long, those of ray flo¬ 
rets, if present,obscurely 3sided, rounded abaxially,of disc floretsonly slightly 
compressed laterally; pappus white or whitish (tawny in A. blcphtuvphylia), ol 


1/3 


7 


barbellate, in 2-3 poorly differentiated series, at most somewhat dorsi-ventral ly 
flattened and dissimilar in width near base, bases not to slightly overlapping, 
mostly 2.5-4.5(-5) mm long, n = 5. 

Four of the nine species that are here included in AridaiA. blcphcuvphylUi, 
A. parviflora, A. riparia, and A. tiinicri) were included in molecular investiga¬ 
tions of Machaeranthera s.l. (.Morgan & Simpson 1992; Morgan 1997,2003). The 
conflicting relationships supported by cpDNA and nrDNA lor these species 
suggested substantial reticulate evolution among the four species and with spe¬ 
cies of Dieterich Pyrraamm, and Xuni/?i,smu, complicating efforts to produce a 
taxonomy that best reflects current understanding ol the systematicsol Aridu. 

In classifying the species ol Arida, one issue to consider is the proper tax¬ 
onomy for A. blepharophylla. Chloroplast DNA and nrDNA supported coni lict- 
ing relationships for this species (Fig. 1), suggesting that it has experienced re¬ 
ticulate evolution (Morgan 1997,2003). Since the taxonomy of A. blepharophylla 
should match its evolutionary history as closely as possible, it would be desir¬ 
able to base its classification on what kind of reticulate evolution has occurred. 


As described by Morgan (1997), there are two major possibilities. First, because 
A. blepharophylla exhibits characteristics ol both parental lineages, it could 
have originated through hybrid speciation; the best treatment in this situation 
might be toestablish A. blepharophylla asa monospecilic genus descended from, 
but separate from, both parental lineages. 

The second evolutionary possibility is that A. blepharophylla is a close rela¬ 
tive of A. riparia that has acquired chloroplast DNA from the ancestor ol 
Xanthisma gymnocephalum: the best treatment in this case might be to clas¬ 
sify it with A. riparia. Here we choose the latter disposition. According to nrDNA 
evidence, the nuclear relationships ol A. blepharophylla are with A. riparia. In 
addition, the majority of its characteristics, including chromosome number and 
fruit morphology, are shared with A. riparia rather than with X. 
gymnocephalum (Nesom et al. 1990). It is possible that Arida blepharophylla is 
a hybrid species, but in our view additional genetic data would be necessary to 
convincingly demonstrate the occurrence ol hybrid speciation. In the absence 
of such data we propose that A. blepharophylla be considered a close relative of 
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A. ripciria that hascxpcrienced chloroplast introgression,and that itstaxonomy 
ref lect this hisiorv. 

J 

With Ai iJu hlcphuivphyllci classified with A. ripuriu, the next question is 
wlicther the nine species of Arida should all be maintained in the same genus. 
11 A. hlcpluuvphyllu is placed with A. ripcirici as described above, epDNA evi¬ 
dence would support keeping all the species together because it supported a 
group composed of A. pcirviflora, A. tunicri, and A. riparia (.Fig. 1). However, 
nrDNA evidence separated these four species into two lineages (Fig. 1). As de¬ 
scribed in detail by Morgan (2003), there are two primary explanations for this 
eonl liet, both involving reticulate evolution. The first explanation considers the 
alliances supported by nrDNA to be closer to the true specie 
eorrcspondinj 

The second explanation eonsidersthealliancessupported by epDNA to be 
closer to the species relationships for Arida. In supporting the groupeomposed 
ol A. parvijiora, A. fnr/ieri,and A. ri/^uriu, epDNA evidence suggested that the 

ges ol Arida are closest relatives. In this ease, the corresponding tax¬ 
onomy would keep the two lineages together, retaining all species ol Arida in 
the same genus. This is the classilication adopted here because, in addition to 
cpDNA, several additional pieces ol evidence support this treatment. All spe¬ 
cies ol Arida have n = 5, all that have been investigated proilucc 1 lavones, and 
hybridization experiments suggest much genetic similarity between the two 
lineages (Turner Nr 1 lorne l%4: Turner et al. 1975; 

1990; Nesom et al. 1990). Thisarrt 



ieation would split Arida into two parts. 


two 




1978; Hartman 1976, 
:ristics unites the species ol Arida 
and distinguishes them from other taxa in the MarhacranIlicra complex; we 
interpret the eonllicting results from nrDNA data as resulting from nrDNA 
introgre.ssion, as explained by Morgan (2003). 


The following key is based in part on data in 1 lartman (1976,1990), Nesom 
(2003), Nesom et al.(1990),and Turner (1986). It includesthe new species Arida 
niatllunicri (lurnerNr Nesom 2003). 


KHY It') THF .SPHCIHS OF ARIDA 


. Ray cypselae [).i()po5e (heads eradiate in A.iornosa). 
2. Leaves entire to toothed. 

3. R.iy florets abserit _ 

3. Rav floiets present. 


3. Arida carnosa 


t. Plants annual; leaf margins entire and qIalMous or with 1 -8 teeth per side, 
eacit s|.)inulose ti[)ped;ir’ivolucres liemispheric, 10-16 rnrn wide when fresh; 
phyllaries linear lanceolate to oblong lanceolate, narrowly acute to 


.Kurninate or attenuate 


8. Arida riparia 


4 . 



vegetative toseItes;leaf margins es 
sentially entire with 8-20 cilia or bristles per side, cilia 0.4-0.8( 1.5) mm 
long; involucres turbinate, 5-8 mm wide when fresh: phyllanes oblong 


ovate to obovate, broadly acute to short acuminate 


2. Arida blepharophylla 
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2. Leaves (at least some) pinnatifid to bipinnatifid. 

5. Receptacles 8-11 mm wide; phyllary apices spreading to reflexed 

5. Receptacles 2-7 mm wide; phyllary apices mostly appressed_ 

1. Ray cypselae epappose (except in occasional plants). 

6. Mid-stems essentially glabrous or with few sessile glands. 


9. Arida turner! 


7* Arida parviflora 


7. Leaves deeply pinnatifid; SW Colorado, N New Mexico, Utah, and E Arizona; 


Chihuahua and Coahuila, Mexico 


7. Arida parviflora 


7. Leaves above basal rosette, if present, entire or toothed. 


8. Stems 10-45 cm long, weakly ascending to procumbent; SW Sonora, Mexico 


8. Stems 50-80 cm long,erect;WTexas 
6. Mid-stems densely glandular pubescent. 


4. Arida coulter! 


6. Arida mattturneri 


9. Involucres 3-6 mm tall, 5-10 mm wide; mid-stems densely glandular, also with 
longer,crisp,nonglandular hairs interspersed;S Nevada,S California,S Arizona; 


N Sonora, Mexico 


1. Arida arizonica 


9. Involucres 6-8 mm tall, 10-15 mm wide; mid-stems densely glandular, 
nonglandular hairs absent; N Baja California Sur and adjacent W Sonora,Mexico 

____5. Arida crispa 

1. Arida arizonica (R.C Jackson & R.R. Johnson) D.R. Morgan & R.L. Hartman, 

comb. nov. Basionym; Machaeranihera arizonica R.C. Jackson & R.R. Johnson, 
Rhodora 69: 476, fig. 1. 1967. Type; U.S.A. Arizona. Pima Co.; COrcgan Pipe Cactus 
National Monument, low, rocky hillsides and sandy soils around Quitobaquito 


Springs, 31 Mar 1962, R.C. Jackson & R.R. John.^on 3043-1 (iiolc')TYPH; KANU!; 

ISOTYPFS; AR1Z!,KANU!). 

Muchaerantlicii arida B.L. Turner <Si D.B. Llorne, Brittonia 16:324.1964. Machacranthcra coultcri 
(A. Gray) B.L. Turner var. arida (B.L. Turner Nr D.B. Horne) B.L. Turner, Phytologia 61:144.1986. 
Type: U.S.A. California. San Bernardino Co.; Mesquite Valley, 1.7 ini SW ol Kingston. 2600 It, 
15 May 1941, C.B. Wolf 106.^5 0 lOLOTYPE: LTS!; isemYPHS: NY!, TEXI, UQ). 

Machacranthcra ammophila Reveal, Bull. Torrey Bot. Club97:172.1970.TYP1': U.S.A. Npvaoa. Nye 
Co.; Amargosa Desert, on the W edge ol y\sh Meadows. 0.3 mi W ol Carson Slough. 21 Aug 
1968,J.L. Reveal & N.H. Holn\v,rcn JSS2 (i k^lotvpe: US!; isoTYPES: GH!, NY!, RM!). 

2. Arida blepharophylla (A. Gray) D.R. Morgan & R.L. Hartman, comb. nov. 

Basionym; Aster blepharophyllus A. Gray, Pi. Wright. 2:77.1853. Machacrant hcra 
gypsitherma G.L. Nesom, Vorobik, and R.L. Hartman, Syst. Bot. 15:638. 1990, nom. 
nov., non Machaeranihera hlephariphylla (A. Gray) Shinners, Field &r Lab. 18:38. 
1950. Type: U.S.A. New Mexico. Hidalgo Co.: in subsaline soil, Las Playas Springs, 7 


Oct 1851, C. Wright 1164 (lectotype: GH! [designated by Nesom et al.l990|; 
ISOLECTOTYPES: CGE, GH!, MOL NYL P, PHI). 

3. Arida carnosa (A. Gray) D.R. Morgan &r R.L. Hartman, comb. nov. Basionym; 

Linosyriscarnosa A. Gray, Pi. Wright. 2:80.1853. Aster carnosus (A. Gray) A. Gray ex 


W. 


cucosy ns 


carnosa (A. Gray) E.L. Greene, Fl. Francisc. 384. 1897, Machaeranihera carnosa (A. 
Gray)G.L. Nesom,Phytologia 67:439.1989.TYPE; MEXICO. SONORA: Wol Chiricahui 
Mountains, Sep 1851, C Wright 1187 (holotype: GHI; ISOTYPES: PHI, US!). 

Bigclowia intricalus A. Gray, Proc. Amer. Acad. Arts 17:208. 1882. Aster intricalus (A. Cuay) S.E. 
Blake, J. Wash. Acad. Sci. 27:378. 1937. Machacrant hca carnosa (A. Gray) G.L. Nesom var. 
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nUrii'iiUi (A. Civny) Ci.L. Ncsoin. l^InMologia 82:10(^. Tvri-: ll.S.A. C.AI ll-c'iRNiA; Mohave 
I Vsert. at I .aeicastcr SiatuMv s.d.. C.('. I^n i v n.n (i ioloi'M'!-- GH!) 

4. Arida coiilicri (A. Gray) D.R. Morgan & R.L. I lartman, comb. nov. Baskin'i M: 

I’si hitl is ((Uiltcri A. Gray, Pi. Feiuller. 72. 184^). MiicluicrLinthcni coiiltcri (A. Gra\') 

' / 

B.I,. Turner &r H.lx I Ionic, Brittonia 10:322,1064. Tl I’l;: MHXICO. Sonora: probably 
t he vicinity of Guaytnas, n.d., T. Coulter 205 Cl loi OTMa:: C'l 



5. Arida crispa (T.S 



e) n.R, Morgan Gr R.L. Hartman, comb, nov 


BASlON^ M: ICihirtis crisjhi T.S. Brandegee, I'roc. GaliL Acad. .Sci., .scr. 2, 2:l0d. ISHO. 
Mdcluicruntheru crispa CT.S. Brandegee) B.I.. Turner Xr D.B. Mornc, Brittonia 16:321. 
1664. IT I’l;: ML.XIGO. Ba|A Cai ii-ornia Sor: alkaline soil, San )oac|uine, San Igna¬ 
cio, I Apr 1889, I'S. Braiulcpcc s.ii. Cl iouti yi’I-: LIG!; i.sotyri's: GUI, US!). 

6. Arida mattturneri ILL. Turner Gr G.L. Nesom, Sida 2c):l418. 2c)0.3. Tvpr: U S A. 

TliXAS. Presidio Go.: ca. 2.2 mi NN W ol Ruitlosa in ''Bluinbei'g Ganyon,” Cca. 3(T CX)' 
45" N, IcH 44'00" VV). 20 |ul 2003, M.W. Tu nici /OOCi lOi oi Yl'l-: TL.X: rsoT'i'l’l-S: N Yl, 
SRSG). 

7. Arida parviflora C/\. Gray) D.R. Morgan &r R.L. 1 lartman, comb. nov. Basionym: 

Miicluicrunthcrii pcirvi/hou A. Gray, PI. Wright. 1:90. 1852. A^lcr purvijho us {A. 
Gray) A.Clrav in W.H. Brewer & S. Watson, Bot. Galilornia 1:322. 1876, non G. Nees, 
1818, nee VV. Darlington, 1826. Aster parvulus S.\\ Blake in Tidesiroin, Contr. U.S. 
Natl. 1 lerb. 25;36 V 1 V)23. Jwtc U.S.A. Tl-.XAs: “collected in expedilic^n I roin W Texas 
(o 1:1 Paso, N. Mex.;’ May-Oct 1846, C. Wripht 271 (lioi cn MM-: Cil 1!; ISOI yuas: NY!, 

US'). 

Mii( luicruiil liccii UinuCi'l ijoliti (l\unth)U Nees var. in%)U(U\i A.Gray, PL W'righi. 2;74. 18"^ 7 A.s’/er 
((iihael i/uliii Kuntli var. pyyuiucus (A. eA'a}-) A. CH*ay. Syn. I'l. N. Amer. U2):20(x 1884. 
MiU hiicf tin! ht'f Li pyyniucd (A. Gra\) \\bote>n Gr PC. Mandle\, C.tMitr U..s. Natl. Herh. 

B)l 7 Tvrr: U.S.A. Nl'W Mrxic o: near 1:1 Paso, LS'bl, C. Wriyiu iV)s (ik3| oi viml Gi ll; iso'i vri-'s; 
NY', LISP. 

8. Arida riparia CKunth) D.R. Morgan &r R.L. Hartman, comb. nov. Ba.signym: As- 

Ici riparius Kunth, Nov. Gen. Sp.. ledio ed., 4:72. 1818. Machacrauihera riparia 
(Kunth) A.Cj.J ones, Syst. Bot. 8:83. 1683. 1 ^4^P: MliXlCO: “In huinidis jiixta lacuin 
(Aiiseo... alt. 600 hex.” n.d., H VV.H.A. V()/i 11 uni hoi ill & A.j.A. Bon plane! -f30B{noi,O- 
1 YPi-:: P; isotypps: B-VV, P), 

Astcf si)nof th‘ A. Ciray, V\. VVriehi. 2:78. 184 7 Mtu luirrcinlhcfti si^nintic (,A. ChtivJ Stueky, Ainer. i. 

' ^ j j - 

Boi.04:l M. 1078. I Ll.S.A. Soi iTi ii'kn /\ri/ona; low \'alle\' W'ol i he Chiriealuu Mountains. 

j 

Sop 18^1, (,. W riylii //e.nilOl OI Yl'l-; C4 I!; ooi ^ rrs; CGP, PI I!, l YS!) 

9. Arida turncriCM.L. Arnold & R.C. Jackson) I'l.R. Morgan (Xr R.L. I lartman,comb. 

nov. Basion^'M: Machucranlhcru no'ncri M.L. Arnold &r R.C. Juck.son, Syst. Bot. 
3:2cX). 1979. 1 vi’i-: MHXK .O. Cl III il Al It )A: 3.3 mi N ol Meo(.|ui, along highway 45, I 
.Aug 1964, R.C.Jurhson 4tX25ciKg oiA PP: TTG!). 
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